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1.0 DECLARATI ON

SI TE NAME AND LOCATI ON

Ross Metals, Qperable Unit # 2
100 North Railroad Street
Rossvill e, Fayette County, Tennessee

EPA I D: TND096070396

STATEMENT COF BASI S AND PURPOSE

Thi s deci sion docunent presents the selected renmedial action for the Ross Metals Site
Qperable Unit #2, in Rossville, Fayette County, Tennessee. This action is chosen in
accordance w th Conprehensive Environnental Response Conpensation and Liability Act
(CERCLA), as anended by the Superfund Anendnents and Reauthorization Act (SARA), and, to
the extent practicable, the National Contingency Plan. This decision is based on the
Adm ni strative Record for this Site.

The State of Tennessee concurs with the Sel ected Renedy.

ASSESSMENT OF THE SITE

The response action selected in this Record of Decision is necessary to protect public
health or welfare or the environnent fromactual or threatened rel eases of pollutants or
contam nants fromthis Site which nay present an immnent and substantial endangernent to
public health, welfare, or the environnent.

DESCRI PTI ON OF THE REMEDY

This operable unit is the second of two operable units for the Site. This operable unit
remedy addresses groundwater which is not considered to be a source naterial. Qperable
Unit #1 addressed source materials ( soil, sedinent, waste, pavenent, and debris) through
treatnent and off-Site disposal of principal and | owlevel threat wastes.

The nmaj or conponents of this renedy, Qperable Unit # 2 include

. I mpl erentation of institutional neasures to control future devel opnent and prevent
installation of wells within the contam nant plunme boundary by pl aci ng access and
use restrictions on all properties within the contam nant plurme boundary;

. Revi ew col | ecti on of hydrol ogi cal, geochem cal, and m crobial data as needed to
establ i sh use of nonitored natural attenuation; and

. Devel opnent of monitoring program including nonitoring frequency and identification
of a nonitoring well network to confirmthat contam nant nobility reduction or
concentration reduction is proceeding at rates consistent with neeting cleanup
obj ecti ves.

STATUTORY DETERM NATI ONS

The Sel ected Renedy is protective of human health and the environnent, conplies with
Federal and State requirenments that are legally applicable or relevant and appropriate to
the remedial action, and is cost-effective. This renedy utilizes pernmanent sol utions and
alternative treatnent (or resource recovery) technol ogies to the maxi mum extent
practicable for the Site. The renedy in this Operable Unit does not satisfy the statutory
preference for treatnent as a principal elenent of the renmedy because natural processes
will reduce the |l ead concentrations in groundwater to an acceptable level. The two
alternatives that do involve treatnent as a principal elenment were judged no better than



the Sel ected Renedy at satisfying the Threshold Criteria and were nmuch nore expensi ve.

Because this remedy will result in hazardous substances, pollutants, or contam nants

remai ning on-Site above levels that allow for unlimted use and unrestricted exposure, a
statutory review will be conducted within five years after initiation of renedial action
to ensure that the renedy is, or will be, protective of human health and the environnent.

ROD DATA CERTI FI CATI ON CHECKLI ST

The following information is included in the Decision Sumrary section of this Record of
Deci sion. Additional information can be found in the Administrative Record file for this
Site.

. Chem cal s of Concern (COCs) and their respective concentrations;

. Basel ine risk represented by the CCCs;

. Cl eanup | evel s established for COCs and the basis for the |evels;

. Current and future |Iand and groundwat er use assunptions used in the baseline risk
assessnent and ROD;

. Land use that will be available at the Site as a result of the Sel ected Renedy;

. Estimated capital, operation and mai ntenance (0%, and total present worth costs;

di scount rate; and the nunber of years over which the Renedy cost estimates are
proj ected; and
. Deci sive factors that led to selecting the Renedy (i.e., description of how the
Sel ected Renedy provi des the best bal ance of tradeoffs with respect to the bal anci ng
and nodifying criteria).

"\ SER W Nk N N

Date Richard D. Green, Director
Waste Management Division

2.0 DECI SI ON SUMVARY
2.1 SITE NAME, LOCATIQN, AND DESCRI PTI ON

The RMSite is located at 100 North Railroad Street in Rossville, Fayette County,
Tennessee, (see Figure 2-1). The EPA identificati on nunber is TND096070396. The United
States Environnental Protection Agency, Region 4 is the | ead agency for the Renedial
Investigation/ Feasibility Study (RI/FS) that has been conducted at the RM Site. The
Tennessee Departnent of Environnent and Conservation has been the support agency. The
R/ FS has been conducted using the Superfund trust fund. The RM Site operated as a
secondary |l ead snmelter from 1978 to 1992. The facility processed spent |ead-acid
batteries, lead dross, |ead scrap, and other | ead bearing nmaterial into reusable |ead
alloy. The Site is located in a rural, residential area. It includes the former process
area, an unlined landfill and wetlands |located north and east of the process area and a
Site layout is presented in Figure 2-2. Note that this Site |layout predates the building
dernolition and excavati on work that has been conducted as part of the QU #1 renedy.

2.2 SITE H STORY AND ENFORCEMENT ACTI VI TI ES
From 1978 until June 20, 1992, RM operated a secondary |ead snelter at the Site. Prior to

1978, the property was undevel oped. RM produced specification alloyed | ead that was sold
for use in manufacturing vehicle batteries, |ead shot pellets, and sheet |ead (radiation



shields). The facility received spent |lead acid batteries, spent |ead plates, |ead oxide
scrap nmetal, and other | ead waste and material fromvarious businesses and industries
including battery crackers and battery nanufacturers. The prinmary material used for the
recycling process was spent |ead acid batteries, with autonotive and industrial batteries
accounting for 80 percent of the raw material processed. The renai ning 20 percent

consi sted of other |ead- bearing materials, such as recycled dross, dust slag, and factory
scrap. Facility operations included not only the snelting of |ead and other scrap netal s
but a variety of other products, such as crushed druns, |inestone, steel, and cast iron
These materials were added to the blast furnace as flux to create a reduci ng at nosphere
Wastes generated fromthe process included slag, plastic chips, waste acid, |ead em ssion
control dusts, and | ead contam nated storm water.

Upon receipt, batteries were stored on pallets |ocated east and southeast of the facility;
each pallet held about 50 batteries. The batteries were then conveyed to the wecker

buil ding for the battery breaki ng operati on. Wastewater generated fromthe battery

br eaki ng operations conducted inside the wecker building was nanaged by an onsite

wast ewat er treatnment system Water was used to separate |ead fromother battery conponents
based on its density. After separation, the |lead was transported to the blast furnace slag
area, where the lead materials were passed through a snelter. According to facility
representatives, 99 to 99.5 percent of the |ead content was recovered. The nolten | ead
product was then noved to the refinery area. The refinery area consisted of four kettles
that received nolten | ead and forned ingots. The ingots were then noved to the finished
storage area until they were shipped to custoners.

Acid and sl udge generated during the battery breaking operation contained residual anmounts
of lead and lead acid; the acid and sludge were transferred to the wastewater treatnent
unit toreclaimthe remaining lead. The lead was reclained by allowing it to settle
further in aboveground collection tanks. This |ead sludge, collected prior to
neutralization, was transferred to the blast furnace area and imediately fed into the
furnace. The renmining acid was neutralized with liquid caustic soda. Upon neutralization
the solution was held for additional settling to precipitate dissolved netals. Sludge
resulting fromthe neutralizati on process was also collected in settling tanks and
recycled into the blast furnace with other |ead scrap. The pH of the waste stream
generated by the facility was further adjusted, and a sludge-free effluent was di scharged
to the Rossville Minicipal Sewage Treatment Facility.

Several areas of the operating facility contained | arge vol umes of |ead-bearing nmaterials.
Wth the exception of the container storage area, the | ead-bearing nmaterials were not
containeri zed; instead, they were placed on the asphalt foundation of the facility or
directly on facility soils.

From 1979 until| Decenber 1988, blast slag that had accunulated as a part of the snelting
process was di sposed of in an onsite landfill. On Novenber 3, 1986, RMsubnitted a
petition for registration for an existing industrial landfill used to dispose of bl ast
furnace slag; RM considered the slag a nonhazardous industrial waste. On Novenber 8, 1988
RM submi tted a Resource Conservation and Recovery Act (RCRA) Part B application stating
that slag had been deposited on Site. Diagrans included in the application show slag piles
both inside and outside of the area designated as the landfill. EPA s RCRA Conpliance
Section conducted a sanpling investigation on Decenber 7, 1988, to deternmine if the waste
generated at the facility should be regul ated. On Decenber 20, 1988, the Tennessee
Departnent of Heal th and Environnment (TDHE) suspended all further processing of the
request until results fromthe EPA sanpling event could be assessed and the EPA could

det erm ne whether the blast slag was a nonhazardous waste (B&/ 1996). Note: the TDHE is
now naned the Tennessee Departnent of Environnent and Conservation (TDEC). Severa
references in the EPA files for the RMSite debate the status of blast slag as a hazardous
waste. File material also indicates that on April 20, 1990, RMapplied for a solid waste
classification variance for the blast slag. RCRA al so conducted a sanpling investigation
on May 9, 1990, to deternmine if snelting and landfilling activities at the facility were
causi ng adverse environnental inpacts. The variance was deni ed on June 6, 1990, because
EPA determ ned that blast slag was a hazardous waste and subject to the full extent of
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RCRA regul ati ons.

In Septenber of 1990, RCRA issued a Conplaint and Conpliance Order against Ross Metals
After several nonths of extensive negotiations, the parties reached an agreenent to settle
the case. However, the conpany never signed the Consent Agreenent, because of its
precarious financial condition. In 1992, Ross Metals, Inc. received an Admnistrative

Di ssolution under the Articles of Incorporation. There is no known successor entity.
Because of this, all State and Federal RCRA enforcenment actions at the Site ceased.

Once negotiations failed with Ross Metals and all operations ceased at the facility, the
Site was referred to EPA's Energency Response and Renoval Branch (ERRB). In a letter dated
Cctober 25, 1993, ERRB notified TDEC that the Site was eligible for a renoval action

Prior to any ERRB clean-up activities, TDEC was approached by an interested third party,

G eyhound Finance Services (GS), regarding the possible clean-up of the Site. EPA and
TDEC decided a State Lead RCRA dosure perfornmed by GFS woul d be beneficial to al

parties. An agreenent concerning the RCRA d osure was never reached, therefore the Site
was referred back to ERRB in June of 1994.

On June 15, 1994, ERRB conducted a site visit. Based upon ERRB's file review and site
visit, the RMSite net the criteria for a high priority renoval action. The renoval action
began in Septenber 1994 and was conpleted in June 1995. The renoval consisted of
segregating, staging, or renoving 46 wastestreans. The wastestreans, descriptions, and
approxi mate volunes are listed in Tables 2-1 and 2-2.

Approxi mately 6,000 cubic yards (cy) of |ead bearing blast slag was staged in onsite
bui |l di ngs. The renoval action was conpleted in August 1995. During the renoval action, EPA
was al so conducting a site investigation for the National Priorities List (NPL) listing
process. In Cctober 1996, the EPA North Site Managenent Branch began renedi a
investigations. The Site was listed on the final NPL on March 31, 1997

An Engi neering Eval uation/ Cost Analysis (EE/CA) was finalized in February 1998. In
considering the information presented in the EEfCA and the statutory linmts which apply to
non-tine critical renoval actions, EPA determ ned that a Renedial Investigation/
Feasibility Study (RI/FS) Report that devel ops appropriate renedial action alternatives
was needed for this Site

The threat of human exposure and reports of trespassing caused EPA to performa renova
action in June and Septenber of 1998. At that tine, about 10,000 cy of slag were
landfilled in an unlined and unsecured area |ocated just north of the facility process
area. About 6,000 cy of stockpiled lead slag naterial were stored at the facility inside
deteriorating sheet netal buildings. The buildings were no | onger providing protection
from weat her conditions because of deterioration. Data collected during the investigation
reveal ed | ead-contam nated surface soils (outside the fenced facility, approximately 8.58
acres). This area is adjacent to residential property and is |ocated within a designated
wet | and. The renoval action consisted of placing tarpaulins over the 6,000 cy of
stockpiled lead slag and installing security fencing around the contami nated surface soils
and landfill.

I'n Novenber 1998 EPA issued an RI/FS Report for the Site by using the infornation provided
in the EEfCA and other Site reports. Following conpletion of the RI/FS, EPA defined and
issued a Record of Decision (ROD) for Operable Unit 1. QU #1 addresses approxi nately
10,000 cy of blast slag in an unlined landfill; 6,000 cy of blast slag stored in the on-
Site buildings; 1,000 cy of buildings and equi pment; 34,575 cy of contami nated soil; and
3,700 cy of pavenent.

In June 1999, EPA issued Special Notice letters to approximately 30 parties who
subsequently formed a steering commttee. The steering comittee was engaged in RO RA
negotiations with EPA until late 1999, at which tinme negotiati ons reached an i npasse due
to the passage of the Superfund Recycling Equity Act (SREA). The SREA exenpts from
liability those parties who arranged for the recycling of “recyclable material,” including
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On March 24™ 1998, EPA sent general notice letters to the Potentially Responsible Parties (PRPs).

Table 2-1

Non-Hazardous Waste Removed off Site

Quantity Removed Dates Removed Type of Waste Removed Type of Disposal
Facility
Not Applicable 9/26 - 10/10/94 battery cracking. Reclamation Facility

equipment; ingot casting
conveyor, baghouse
blower, 17 cooling
crucibles, battery saw,
conveyor belt, tumbler and

associated framework.

230 cubic yards

10/3 - 12/20/94

construction-type debris

Landfill

2 each 10/21/94 baghouses Reclamation Facility
371 gallons 10/25/94 diesel fuel Reclamation Facility
Not Applicable 10/31/94 baghouse equipment: Reclamation Facility

baghouse frame and

associated duct work,

screen
850 cubic yards 11/05 - 11/18/94 conveyor, cross members, | Recycling Facility
catwalk and ladder, scrap
metal
88 containers 11/11/94 laboratory chemicals Facility Local
20 cubic yards 11/30/94 old tires High School Local
17 cubic yards 12/12/94 soda ash Landfill Recycling
Facility
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Table 2-2
Quantity Removed Dates Removed Type of Waste Removed Type of Disposal
Facility
250 cubic yards 11/14 - 11/15/94 battery chips/leaded debris | Regional treatment,
storage, or disposal facility
(TSDF)
34,430 lbs 12/02 - 12/12/94 leaded tank sludges Local TSDF
((D008, D006)
288 cubic yards 12/08 - 12/19/94 leaded debris; debris, soil, | Regional TSDF
floor dust, rags, PPE,
cinderblocks (D008)
307,220 Ibs 12/12 - 12/21/94 raw materials (K069, Reclamation Facility
DO008)
330 gallons 12/16/94 base-neutral liquid Local TSDF
330 gallons 12/16/94 motor oil Local TSDF
90 gallons 12/16/94 hydrochloric acid Local TSDF
110 gallons 12/16/94 sodium hydroxide Local TSDF
3500 gallons 12/16/94 sodium hydroxide Local TSDF




whol e batteries.

As a result of SREA, EPA Region 4 has been performng a fund-1ead Renedial Action on QU# 1
and a fund-lead RI/FS for QU# 2.

In Decenber 2000, EPA initiated an RI/FS for QU #2 (groundwater). Analytical results from
groundwat er sanples collected in the past reveal ed the presence of several inorganic
conpounds at concentrations that exceed the Safe Drinking Water Act Maxi num Cont am nant
Level for Lead. However, much of the data is of questionable value because the turbidity
of the sanples did not neet the EPA Region 4 standard operating procedure goal of |ess
than 10 nephelonetric turbidity units (NTUs). This neans that a clear and accurate
assessnent of the horizontal and vertical extent of groundwater contam nation had not been
obt ai ned. The goal of the Rl was to satisfy these objectives. Therefore, EPA conducted a
second round of groundwater sanpling in 2001. The final RI/FS report was conpleted i n May
2002.

2.3 H GHLIGHTS OF COWUNI TY PARTI Cl PATI ON

Local officials have said that area residents have been fairly quiet about the presence of
an NPL Site in the comunity. A Fayette County Health Departnment representative said they
have received very few questions regarding health concerns.

A Fact Sheet was issued in January 1997, prior to a Public Availability Session, which was
conducted by EPA and TDEC. The Availability Session was held on January 6, 1997; however
no citizens attended the neeting

A fact sheet was released imediately after the Site was placed on the NPL. The Site was
pl aced on the NPL on March 31, 1997.

The Agency for Toxic Substances and D sease Registry (ATSDR), after review ng the
avai | abl e environnental data suggested that people were possibly exposed to netals in
on-Site and off-site surface soils and water. Therefore, ATSDR decided to conduct an
Exposure Investigation (El) to determine the |ead |level present in the soil of the

adj acent residences and of fered bl ood-1ead | evel testing to the residents adjacent to the
Site. The El also included soil and dust testing for lead in residential areas. The E

i nvestigated possible public health problens and devel oped plans for their control

Fol | owi ng the issuance of notices to PRPs, EPA held an informati onal public neeting on
April 14, 1998. During that neeting, citizens were encouraged to forma Comunity Advisory
Goup (CAG.

On April 21, 1998, ATSDR held a community neeting with residents of Railroad Street to
expl ain the purpose of the El. Prior to the community neeting, ATSDR distributed flyers

t hroughout the community and coordinated nedi a outreach with | ocal newspapers in the area
In conjunction with the TDEC, ATSDR collected blood sanples fromidentified residents, and
soil and w pe sanples fromthe hones on May 30, 1998.

The Rossville CAG conposed of approximately 10 citizens, net for the first tine in My
1998. The CAG neets the first Tuesday of each nonth, as needed. Their mssion statenment is
“The Rossville Community Advisory Group exists to insure that the cl eanup of the Ross
Metal s Superfund Site protects hunan health and the environnent.”

A Proposed Plan Fact Sheet for QU# 1 was released to the public to describe EPA' s
preferred renedial alternative and invited public comments about the alternatives. The
Adm ni strative Record file was nade avail abl e Novenber 18, 1998. The file can be found at
the information repository naintained at the EPA Docket Roomin Region 4 and Rossville
Cty Hall. The Notice of Availability of these two docunents was published in the
Commer ci al Appeal newspaper on Novenber 18, 1998. A public comment period was held from
Novenber 18,1998 to Decenber 18, 1998. An extension to the public coment period was



requested. As a result, it was extended to January 19, 1998. In addition, a public neeting
was hel d on Novenber 30, 1998 to present the Proposed Plan to a broader comunity

audi ences than those that had already been involved at the Site. At this neeting, the
TDEC answer ed questi ons about problens at the Site and the renedial alternatives. EPA al so
used this neeting to solicit a w der cross-section of comunity input on the reasonably
anticipated future land use. Public comments were received during this period. A
transcript of the public meeting is included in the Responsiveness Summary, which is part
of this ROD.

A fact sheet was issued in January 2000 and public nmeeting was held in February of 2000
The purpose of the neeting was to update the community on the passage of the Superfund
Recycling Equity Act of 1999 and its inpact on the RMSite

A Proposed Plan Fact Sheet for OQU# 2 was released to the public on July 3, 2002. The

Adm ni strative Record file was nade avail able July 22, 2002. The file can be found at the
information repository nmintai ned at the EPA Docket Roomin Region 4 and Rossville Gty
HalI. The Notice of Availability of these two docunments was published in the Commercia
Appeal newspaper prior to the public neeting. A public comment period was held fromJuly
8, 2002 to August 7, 2002. In addition, a public neeting was held on July 18, 2002 to
present the Proposed Plan to a broader community audi ences than those that had al ready
been involved at the Site. At this neeting, the EPA and TDEC staff answered questions
about problens at the Site and the remedial alternatives. EPA also used this neeting to
solicit a wider cross-section of comunity input on the reasonably anticipated future | and
use. Public comments were received during this period. A transcript of the public neeting
is included in the Responsiveness Summary, which is part of this ROD.

2.4 SCOPE AND ROLE OF CPERABLE UNI'T

As with many Superfund sites, the problens at the Ross Metals Site are conmplex. As a
result, EPA organized the work into two operable units (QUs). These are

. QU #1: Contam nation in the source naterials (approximately 10,000 cy of blast slag
inan unlined landfill; 6,000 cy of blast slag stored in the on-Site buildings
1,000 cy of buildings and equi pnent; 34,575 cy of contaminated soil; and 3,700 cy of
pavenent)

. QU #2: Contam nation in groundwater

EPA has already selected the remedy for QU #1 in a Record of Decision (RCD) signed on
April 2, 1999. QU #1 will address source material (soil, sedinent, waste, pavenent , and
debris) contami nated with | ead through treatnent and off-Site disposal of principal and
low level threat wastes. This action is currently in the Renedial Action stage

The second operable unit, the subject of this ROD, addresses the contamnation in the
groundwat er. Ingestion of water extracted fromthis aquifer poses a future risk to human
heal th because EPA's acceptable risk range is exceeded and concentrations of |ead are
greater than the Maxi mum Contam nant Level for drinking water (as specified in the Safe
Drinking Water Act). This second operable unit presents the final response action for this
Site.

2.5 SI TE CHARACTERI STI CS
2.5.1 Land Use

The area surrounding the Site is prinmarily rural or residential. A nmunicipal wastewater
treatnent plant is |located adjacent to the western Site boundary and a Kellogg's food
production facility is located to the South. The towns of Rossville, Rossville Junction
and New Bethel are located within a 4-mle radius of the Site; the total population within
the 4-mle radius is 1,947. The nearest school is located 0.3 mles southeast of the Site



2.5.2 dimatol ogy

The RMSite is located in southwest Tennessee, about 30 mles west of Menphis. This area
has an average annual daily tenperature of about 62.3°F. The nornal daily m ni mum and
maxi mumtenperatures are 52.4°F and 72.1°F, respectively. Annual precipitation is 52.10
inches. (Source: National Wather Service Hstoric Data for Menphis, 1961-1990).

2. 5.3 Physi ogr aphy

The RMSite is located in the Qulf Coast Plain Physiographic Province of western
Tennessee, which is characterized by unconsol i dated near-surface sands, silts, and cl ays.
El evations within the surrounding area vary from290 to 470 feet National Ceodetic

Vertical Datum (NG/D) (USGS 1965). Ground elevations within the Site boundaries range from
about 315 NGVD near the nmain office building to about 310 NGVD at the northeast corner of
the fenced portion of the Site. The RMSite is |located about 0.5 mles south of the Wl f

Ri ver.

Note: The following Site description predates building denolition and excavation
activities that have been conducted as part of the QU #1 renedy. Through August 2002, al
bui | di ngs, except those that contained slag stockpiled from previous work and the of fice
have been denolished. Al excavations outside of the plant area are conpl ete and

approxi mately 22,000 cy of material are currently stockpiled in the northeast part of the
Site. This naterial is covered with a synthetic |iner

The RM Site consists of an old fenced facility area encl osing about 5.5 acres, a bl ast
slag landfill covering about 2.5 acres north of the old fenced area, and contani nat ed
wet | ands | ocated north and east of the facility and landfill areas. Total area is

approxi mately 8.58 acres. The fenced area includes several buildings, nost of which are
constructed of sheet nmetal. Most of the area inside the fenced facility area is paved with
either concrete or asphalt, and an asphalt curb is located just inside the fence. The curb
was apparently constructed to divert stormwater runoff to the stormwater collection sunp
in the northeast corner of the property. Several stockpiles of waste slag are | ocated

in various buildings, including the wecker building, the slag fixation container, the
furnace raw materials refinery building, and the shipnent buil ding. The buildings are
generally in poor condition, and sone are in danger of collapsing

The landfill area was constructed in a wetland area north of the fenced area. Severa

soi | -covered nounds ranging up to 6 feet high are located in the landfill area. An
8-inch-thick concrete slab is located just north of the gate in the landfill area
however, evidence suggests that some slag nmay be buried beneath the concrete slab. An
estinmated 10,000 cy of slag is buried throughout the landfill at thicknesses of up to
about 4 feet. About 1 to 2 feet of fill material has been placed over the slag throughout
the landfill.

2.5.4 Surface Water

Stormwater runoff fromthe entire facility drains into a basin |located at the

nort heastern corner of the fenced facility. The basin discharged to a snmall wetland area
| ocated north and northeast of the facility area. During an inspection on Cctober 14,
1993, the holding di ke of the stormwater basin was observed to be overflow ng, and storm
wat er was apparently not being collected in on-Site storage tanks for wastewater

treatnent. Runoff fromthe landfill also drained to the wetland | ocated north and
northeast of the landfill; in addition, the landfill has no docunented run-on, run-off, or
collection facilities. The landfill is docunented to lie adjacent to a wetland area;

however, the wetlands are not delineated on the National Wtland Inventory (NW) map. Due
toits small size (3 to 5 acres), the wetland was determned to be too small for
del i neation on typical NW maps.

The wet| ands and wooded area extend to the north and ultimately drain to the WIf River



which is the main drainage body for the region. The WIf River flows west, through
Menphis, and into the M ssissippi R ver

The Rossville nunicipal wastewater treatnent plant is |ocated west of the RMSite. The
outfall for the treatnment plant is located on the WIf River at the H ghway 194 bridge
about 1.5 mles upstreamof the facility. The outfall and the treatnment plant are not

expected to have any adverse effect on the wetland | ocated north and northeast of the

Site.

As indicated on Figure 2-3, the RMfacility and the wetlands north and east of the
facility are located in a 100-year floodplain. Figure 2-4 illustrates the type of wetl ands
that are part of the RMSite.

2.5.5 Geol ogy and Hydr ogeol ogy

The Site is located in the @ulf Coast Plain Physiographic Province of Wstern Tennessee
which is characterized by unconsolidated near-surface sands, silts, and clays. Included in
this sequence of unconsolidated sedinments is the Menphis Sand, which contains an inportant
wat er - beari ng zone known as the Menphis aquifer. The Menphis Sand consists of a thick body
of sand that contains clay and silt |enses or beds at various horizons. The sand ranges
fromvery fine to very coarse (B&V 1996). A regional cross-section is provided as Figure
2-5.

Recharge of the Menphis aquifer generally occurs along the outcrop of the Menphis Sand
Recharge results fromprecipitation and fromdowward infiltration of water fromthe
overlying fluvial deposits and alluvium where present. In the outcrop-recharge belt, the
Menphi s aquifer is under water-table conditions (unconfined), and the configuration of the
potentionetric surface is conplex and generally conforns to the topography. Wst of the
outcrop-recharge belt, the aquifer is confined by other nenbers of the d ai borne Goup
containing clay, silt, sand, and lignite

G oundwater in the unconfined portion of the Menphis aquifer typically flows to the west.
Transmi ssivities of the Menphis aquifer in the Menphis area generally range from about
20,000 to 42,800 square feet per day. However, USGS literature referenced only one test
conducted in Fayette County (the location of the RMfacility); the test indicated a
transmssivity of only 2,700 square feet per day (B&V 1996). Two nunicipal supply wells
and three industrial production wells are located within 0.75 nile of the Site and are
screened in the Menphis aquifer

The RMfacility was constructed in part of a wetland;, RMreportedly spread and conpact ed
several feet of clay prior to constructing the facility. A 1987 menorandumwitten by the
State of Tennessee indicates that clayey silt was present in the area of the industria
landfill before its construction; the clayey silt was present fromO to 3 feet, and a
silty clay was present fromabout 3 to 7 feet.

In May 1988, five nonitoring wells were installed by RMs contractor. The borings for the
nmonitoring wells indicated the presence of about 11 feet of silty clay and clayey silt
overl ying sands of the Menphis Sand aquifer. In May 1997, eight additional nonitoring
wells were installed at the Site. A soil boring (T-4) was also drilled in the southwest
corner of the Site, but it was not conpleted as a nmonitoring well. Mnitoring well depths
ranged from 23 to 28 feet bel ow ground surface (bgs).

Soi|l sanples collected during soil boring activities revealed that Site stratigraphy
generally conforned to the May 1988 data collected by the RMcontractor. The predom nant
soil type observed in surficial to shallow soil intervals (within 10 feet bgs) consists of
gray, nottled, dry to noist clay. The clay unit contains a high percentage of silt (except
in the western portion of the Site, where it grades to sandy clay); exhibits | ow
plasticity and variable organic content; and occasionally exhibits a brown to tan
coloration. The clay unit extends fromground surface to depths ranging from7 to 20 feet
bgs and is generally thickest in the western portion of the Site
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Sands encountered at the Site are fine-grained and grayish-white in color. Sands are
generally well sorted and exhibit a fine to nediumtexture with occasional clay |enses and
very little silt. Sand textures generally coarsen with increasing depth, becom ng medi um
to coarse in texture below 20 feet bgs. Atrend toward a decrease in the degree of sorting
and an increase in the coarse sand fraction was al so observed in sanples collected from
bel ow 20 feet bgs.

G oundwater at the Site is encountered in the upper portion of the sand section. The
aqui fer possesses a degree of hydrol ogi c confinement due to the pervasive upper clay
section, and water levels in Site nonitoring wells rise above the base of the clay unit.

Information collected during the 1988 and 1997 investigations conducted by the RM
contractor and PRC, respectively, conflict sonewhat with a Tennessee nenorandumwitten in
1987 concerning the actual depth of clay beneath the Site. However, it can be assuned that
at least 7 feet of silty clay and clayey silt are present directly under the Site; it
remai ns undet erm ned how nuch, if any, of it is native naterial. Sonme of the clay may be
part of the base of the Cook Mountain Formation or a clay lens within the upper part of
the Menphis Sand. Cccurrences of the overlying nenbers of the daiborne Goup in the area
of the Site may be thin or absent above the Menphis Sand. Figures 2-6 and 2-7 present
cross-section informati on obtained fromthe EPA Site investigations. Additiona
cross-sections were prepared using boring logs fromnonitor wells constructed in 1997. The
1997 boring cross-section |locations are illustrated on Figure 2-8. The 1997 cross-sections
are presented on Figures 2-9 and 2-10

Regi onal groundwater generally flows to the west; however, neasurenents collected fromthe
Site nonitoring wells in 1990 indicate that shallow groundwater novenent is north towards
the Wl f R ver, and neasurenents collected fromthe Site nmonitoring wells in 1996 suggest
a nore northwesterly novenent of groundwater. G oundwater |evels measured in March 2001
May 2001, and January 2002 indicate the direction of groundwater novenent at the Site is
predominantly toward the north in the southern part of the Site. The direction of
groundwat er nmovenent is predom nantly northwest in the northern part of the Site. These
findi ngs corroborate the conclusions nade in the 1996 study and conflict sonewhat with the
1990 study which concluded that the direction was predonminantly north throughout the Site
It should be noted that slight tenporal variations may occur. Water |evel contours based
on the March 2001, May 2001, and January 2002 water |evel neasurenents are shown in
Figures 2-11, 2-12, and 2-13, respectively.

2.56 Pre-1999 G oundwater Investigations

G oundwat er has been investigated at this Site since 1990 with the installation of 21
permanent nonitoring wells and nunerous tenporary nmonitoring wells over this tine period.
The nonitoring wells at the Site typically were constructed with 10 foot well screens and
termnate at approximately 20 to 30 feet bgs, but a few were installed deeper

Anal ytical results of groundwater sanples collected prior to 1999 reveal ed the presence of
several inorganic conpounds at concentrations that either exceed the Safe Drinking VWater
Act primary or secondary drinking water standards. Al um num arsenic, cadmum | ead,
nmanganese, and ni ckel were detected above respective gui dance concentrati ons. Lead,
however, has been the nobst pervasive contam nant found in groundwater. Lead concentrations
in unfiltered groundwater sanples collected prior to 1999 ranged fromnon- detectable to
1,600 ug/L, while lead concentrations in filtered groundwater sanples ranged from
non-detectable to 770 ug/L. The EPA action level for lead in groundwater is 15 ug/L. The
groundwat er sanple |ocations and results for sanpling conducted prior to 1999 are
illustrated in Figure 2-14.

As illustrated in Figure 2-14, nunerous groundwater sanples were collected and anal yzed
prior to 1999. Unfortunately, there is some question as to the reliability of this
groundwat er data with respect to representing actual groundwater conditions at the Site
EPA Region 4 policy is to use only unfiltered sanple results for risk assessnent and for
determ ni ng extent of contam nation. Thus, the filtered sanple data, while providing sone
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clue as to the actual magnitude and extent of contam nation, cannot be used for these
purposes. On the other hand, the unfiltered sanple data is suspect due to the fact that
the turbidity of the sanples typically exceeded the EPA Region 4 Standard Qperating
Procedure goal of 10 NTU.

2.5.7 Goundwater Investigations: 1999 and Later

I nvestigations conducted by EPA' s Region 4 Science and Ecosystem Support Division (SESD)
in 1999 and by CDM under contract to EPA, in 2001 and 2002 provide the nost reliable
assessnent of groundwater contam nation. SESD conducted two rounds of groundwater sanpling
in 1999 using a sanpling technique that produced sanples with low turbidity. Sanples were
anal yzed for Target Analyte List (TAL) netals using the trace inductively coupled plasna
(1 CP) nethod. Conpared to nore turbid sanples obtained previously, these results showed
that | ead contam nation in groundwater was reasonably well defined. The nost significant
finding of the first round of sanpling was the presence of lead at 69 ug/L in MNV4,
greater than the Safe Drinking Water Act (SDWA) action level of 15 ug/L. Overall, |ead was
found in 6 of 20 wells. Excluding MW4, concentrations ranged from2.1 to 4.8 ug/L. The
nost significant finding of the second round of sanpling was the presence of lead at 110
ug/L in MM4. COverall, lead was found in 5 of 20 wells. Excluding MM4, concentrations
ranged from1.4 to 12 ug/L.

CDM s scope of services was limted to (1) the collection of additional groundwater
sanples fromthe existing nonitoring wells to verify the results of the 1999 sanpl e

anal yses; (2) the surveying of all the existing nonitoring wells and the collection of
wat er | evel neasurenents to develop a nore accurate and current water |evel contour map
for the Site (see Section 2.5.5); and (3) the abandonnment of MW 4 and the installation of
a repl acenent well.

CDM col | ected groundwat er sanples in March and May 2001 and January 2002. In March 2001,
sanpl es were anal yzed for TAL netals using the trace |ICP nethod. Separate anal yses for
arsenic and | ead were performed using the inductively coupled plasma nass spectroneter
(1 CPMB) nethod. The nost significant finding was the presence of |lead at 57 ug/L (trace
ICP) and 82 ug/L (ICPMS) in MM4. CQverall, lead was detected in 9 of 20 | ocations.

Excl uding MM 4, concentrations ranged from1.0 ug/L to 13 ug/L.

CDM re-sanpl ed MM4 in May 2001 to confirmthe March 2001 results. Duplicate groundwater

sanpl es were coll ected and anal yzed for lead by the ICPMS nmethod at two | aboratories. The
results show concentrations of 80 ug/L and 81 ug/L for lead at one | aboratory and 85 and

86 ug/L lead at the other | aboratory. These results are very sinilar and confirmthe

exi stence of lead in the groundwater at nonitoring well MM4.

Based on an evaluation of the historical data for nonitoring well MM4 and the fact that

the surface pad for this well had been danaged, EPA decided that a replacenent nonitoring
wel | should be installed near the MM4 | ocati on. CDM oversaw t he abandonment of MM 4 and

the installation of a replacenent well about 15 feet north of MM4. The new wel |,

desi gnated MW 21, was drilled and constructed to 22 feet bgs.

CDM col | ected groundwat er sanples in January 2002 from sel ect nonitoring wells. These
sanpl es were anal yzed for |lead only by the EPA Region 4 SESD | aboratory using the | CPNMS
nmet hod. The nost significant finding was the presence of lead at 67 ug/L in M¥21 and at
21 ug/L in MN19.

Overall, lead was detected in 7 of the 9 |l ocations sanpled. Excluding M¥19 and MV 21,
det ected concentrations ranged from0.32 ug/L to 4.9 ug/L.

2.5.8 Nature and Extent of Contam nation
The data collected during this R (conbined with the know edge gai ned fromthe data

collected in 1996 and 1997) indicate that both the nature and the extent of Site-rel ated
groundwat er contamnation at this Site are very limted. The nature of Site-related



groundwat er contamnation is limted prinarily to lead. Wiile it’s true that a few other
inorganics (i.e., manganese and iron) were found at significantly el evated concentrations
in spot locations, these inorganics formno general pattern, were not included in the
facility snelting activities, were only found at significant concentrations in nonitoring
wel l's where significant |lead contam nation (the primary Site-related contam nant) was not
found, are common naturally occurring contam nants, and were also found at significant
concentrations in a nonitoring well (MAM2) |ocated upgradient of all the known Site source
areas. Hence, the iron and nmanganese contam nation found at the Site is considered to be a
product of nature and not Site-related activities.

The horizontal extent of Site-related groundwater contam nation appears to be limted
primarily to the area around MW 4/ MM 21 and MM 19 (see Figure 2-15), as these were the
only nonitoring wells which had | ead concentrations significantly above background.
Background concentrations of |ead appear to be within the range of 0 to 5 ug/L. Note that
while the results of downgradient nonitoring wells M¥5 and MM 8 provi de an absol ute
boundary for the horizontal extent of |ead contam nation in groundwater at the Site, as
indicated in Figure 2-15, these nonitoring wells are likely located well beyond the actua
| ead plunme boundaries. Wiile there are no nonitoring wells located i nmediately
downgr adi ent of MM4/ MW 21 and MV 19 to verify this conclusion, for the reason di scussed
below, it is highly unlikely that the extent of the lead plunme is significantly greater
than what is shown in Figure 2-15

As discussed in Section 2.5.8 (Contam nant Fate and Transport Anal ysis), under nornal pH
conditions (as are present throughout at the RMSite) lead is a very highly sorptive
nmetal, so much so, that horizontal transport of lead in an aquifer is usually found to be
insignificant. Lead plunes under nornmal pH conditions are usually found to exist only
where there is a source directly above it, and if this source is renoved, the plunme will
likely disappear as the renaining | ead becones sorbed to the soil matrix. Thus, it is
unlikely that the lead plunes at the RM Site have mgrated significantly beyond their
source areas. However, even if the plunme boundaries do extend as far downgradi ent as MW5
and MM 8, while such mnor adjustnents in plune boundaries may affect the details of a
remedi al design, the determnation of risk and the evaluation and sel ection of a renedi al
action alternative should not be affected.

The estimated vertical extent of |lead contam nation at the Site is shown in the
conceptual i zed cross-section provided in Figure 2-16. Wiile there is no deep nonitoring
well paired with M¥19, the results fromdeep nonitoring wells MW 18 and MWV 20 | ocat ed
near by suggest that the vertical extent of lead contamination in the vicinity of MM19 is
limted to the upper part of the aquifer. However, because there are no deep nonitoring
wel I's | ocated anywhere near the area of MM4/ MW 21, the vertical extent of the |ead plune
inthis area is uncertain. It should be noted, however, that the aquifer is generally |ess
than 50 feet thick. The top of the aquifer is approximately 10 feet bgs and the bottom of
the aquifer is approximately 45 to 60 feet bgs. Wth a 10-foot well screen, each
nmonitoring well thus covers at |east 20 percent of the thickness of the aquifer. MM¥4 is
screened fromabout 9 to 19 feet bgs and MM21 is screened from12 to 22 feet bgs, but
nost of the nonitoring wells at the Site are screened fromabout 15 to 25 feet bgs and
there are many that extend down to about 30 feet bgs, all of which were found to have | ead
concentrations within the background range during this R. Conbine all the analytica
results for nmonitoring wells screened in the mddle part of the aquifer with the

anal ytical results fromMM18 and MM20 (the only existing deep nonitoring wells at the
Site) and the evidence is strong that no | ead contam nation, including that found at

MM 4/ MW 21, has migrated vertically in the aquifer to any significant depth. This is the
result that woul d be expected because of the low transport properties of |ead

The results of this R indicate that, for the nost part, the clay aquitard overlying the
Menmphis aquifer at the Site has acted as an effective barrier in preventing contam nants
frommgrating vertically fromthe surface into the aquifer. The only exception to this
conclusion is the contam nation found in the aquifer at M¥19 which is located in a
primary source area. The |lead contami nation found at M¥4/ MWV 21 nay indi cate ot herw se
but the source of this contam nation is uncertain. CDM believes the likely source of this
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contam nation is the mgration of surface water runoff down MWM4 after it was danmaged. No
| ead contam nation has been found in groundwater upgradient of MM4/ MW 21 and there are no
known | ead source areas i medi ately upgradient of M¥4. In addition, |ead was not detected
in 2 of 3 unfiltered sanples collected fromthis nonitoring well during prior
investigations (see Section 2.5.6), even with the turbidity of the sanples being nuch
higher. It is our assessment that M¥4 was danaged subsequent to these studies, and that
this damage created a direct conduit for contam nation to enter the aquifer. Wile it is
possi bl e that | ead contam nation froman unknown source nmay have just recently started
mgrating through the clay aquitard into the aquifer sonewhere near MV 4/ MM 21, CDM
believes that given the linmted nobility of lead in soils at the Site, the anal ytica
history of nmonitoring well MM4, and the lack of a definitive source near MM4/ MWV 21, it
is more likely that the danage inflicted on this nonitoring well sometime prior to
initiation of the 2000-2001 R provided a conduit for contam nated surface water to
mgrate directly into the aquifer.

2.5.9 Contam nant Fate and Transport

An eval uation of the potential environnental fate and transport of Site-rel ated

contam nants is inportant in determning the potential for exposure to the contam nants.
Because the data collected during the 2000-2001 Rl indicate that lead is the only Site-
rel ated contam nant of concern in groundwater at the RMSite, this section focuses on the
potential fate and transport of lead in groundwater at the Site

2.5.9.1 Contami nant Mgration

Many factors influence the rate of contam nant novenent in an aquifer system These

i ncl ude the physical/chem cal properties of the contamnants (e.g., solubility, density,
viscosity, etc.), and the physical/chenical properties of the environnent (e.g., soi
perneability, porosity, bulk density, pH particle size distribution, etc.). Because al
these factors can affect the rate of contam nant novenent through aquifers, it is very
difficult to predict such novenent. However, based on the data collected during the R and
other investigations involving the transport of lead in aquifers, sone gross
approxi nmati ons of this novenent can be nade

In general, once a contam nant reaches groundwater, it will nobve as groundwater noves

t hrough the process of advection. Advection is defined as the process by which solutes are
transported by the bulk notion of flow ng groundwater. As discussed in Section 2,
groundwater in the Menphis aquifer at the RMSite generally noves toward the
north-northwest (toward the Wl f River). Thus, any novenent of |ead contamination in the
Menphis aquifer at the Site woul d be expected, for the nost part, to be laterally in this
direction. Sone novenent of |ead contam nation downward into the deeper part of the
Menphi s aqui fer might also be expected, since the vertical hydraulic gradient is expected
to be downward in this aquifer, except near surface water features such as the WIf R ver
whi ch may act as groundwat er di scharge points. In addition, while advection is the prinary
transport mechani smfor contam nants in groundwater, the process of dispersion will also
cause the contami nants to spread both horizontally and vertically. D spersion generally
causes contam nants to migrate (spread) 10 to 20 percent farther than mgration created by
advection al one

Counteractive to the advection and di spersi on processes, however, is the process of
sorption which will retard the novenent of a contaminant. Sorption of a contam nant to
soil particles is generally described by its soil-water partition coefficient (Kd). The
soil- water partition coefficient can be expressed as

Kd = nmass of contaminant on the solid phase per mass of solid phase
concentration of solute in solution

In general, soil-water partition coefficients greater than 10 ni/g indicate significant
sorption potential and thus linted propensity to migrate in groundwater. Al though no



Site- specific studies have been conducted to determ ne an appropriate current soil-water
partition coefficient for lead at the RMSite, studies conducted at other Sites have
indicated a range of 19 nmi/g to 1,405 m/g, with an average of 270 m /g, for sandy soils
under normal pH conditions (Thibault, et al. 1990). Thus, in general, under currents
conditions, any lead still remaining in groundwater is expected to readily sorb to soi
particles at the RMSite, severely limting its nobility in the Menphis aquifer, both
hori zontally and vertically.

The limted nobility of lead in soils is likely why very little subsurface soil and
groundwat er contam nati on has been found at this Site. In fact, the only area where
significant mgration of lead fromthe surface to subsurface soils and groundwater has
been found at this Site is in the area of the battery cracking building. Wile it's true
that groundwater contami nation was also found in the area of MM4/ MW 21, as discussed in
Section 2.5.8, this contamination is not believed to have mgrated through subsurface
soils but instead likely mgrated down the nonitoring well when it becane damaged. The
presence of |ead contamination in the subsurface in the battery cracki ng operation area

is probably due to the nature of past operations in this area. It should be noted, that
the soil-water partition coefficient for lead is highly dependent on pH Under |ow pH
conditions, the soil-water partition coefficient for lead is significantly reduced thus
rendering it much nore nobile in soils. This nay explain how the subsurface soil as well
as the groundwater in the area of the battery cracki ng building becane contaminated with

|l ead. When the facility was in operation, significant anounts of sulfuric acid were likely
di scharged to the surface in this area which then tenporarily decreased the pH enough to
allowthe lead to migrate vertically into the subsurface. Wen the facility operations
ceased in 1992, however, over tinme, the buffering capacity of the soils and groundwater in
this area likely then allowed the pHto return to the normal conditions presently observed
at the Site.

2.5.9.2 Contam nant Persistence

Persistence is the neasure of howlong a chemical will exist in the environnent before it
degrades or transforns, either chemcally or biologically, into sonme other chemcal. Some
of the factors which affect the persistence of a chemcal include the state of the
chemcal, the availability of the chem cal, exposure to sunlight, oxygen availability, the
types and quantities of mcroorgani sns present, availability of nutrients, tenperature

pH as well as the presence of other chem cals which nay inhibit or enhance degradation
Usual |y, persistence is expressed in ternms of a chemcal half-life and can be on the order
of days, weeks, or years.

Because of the many conpl ex factors which nay affect persistence, the actual rate of

chem cal degradation is very difficult to predict for a given chemcal at a given site
especially without the benefit of any degradation data collected fromsite-specific field
studi es. However, based on the histories of |ead contanmination in the subsurface at other
simlar sites, lead has a very |low potential to degrade in the subsurface at the RMSite
In fact, for all practicable purposes, the |l ead contam nation found in the subsurface at
this Site will likely persist indefinitely.

2.5.9.3 Contanminant Fate and Transport Sumary

Significant mgration of |ead downward fromthe surface to subsurface soils and
groundwater at the Site appears to have occurred only in the battery cracking building
area. This contaminant migration likely occurred in the past when the pH in the subsurface
was significantly reduced due to the discharge of sulfuric acid in this area. However

with the pH conditions having returned to nore nornal conditions at the Site, any further
mgration of lead both vertically and horizontally through subsurface soils and in
groundwater is expected to be very limted due to the significant sorption potential of
lead naturally attenuating the | ead contam nation. This includes the groundwater

contami nation found at M¥4/ MW 21. Thus, while the | ead contam nation currently present in
the subsurface at this Site will likely persist indefinitely, it will not likely nove
significantly due to natural attenuation. In addition, with the renoval of all surface and



subsurface soils contaminated significantly with lead, as is planned for the Site, any
further mgration of lead into and through the Menphis aquifer becones even nore unlikely.
In fact, with the concentrations of lead in groundwater being |ess than an order of
magni t ude hi gher than the SDWA action level of 15 ug/L, and with the planned renoval of
the contam nated soils, not only is it likely that any further mgration of lead will be
halted, it is also likely that natural attenuation of |ead in groundwater (through
sorption) will reduce the concentrations of |ead below the SDW action level of 15 ug/L
in a reasonable tinme frane conpared to other potential renedial alternatives. There are
already indications that the |l ead contam nation in groundwater in the area of MW 4/ MM21
is being naturally attenuated, as the concentrations of |ead neasured in sanples collected
fromthis area have been steadily decreasing froma high of 110 ug/L in Decenber 1999 to
the current (January 2002) concentration of 67 ug/L.

2.6 SUWARY CF SITE R SKS

The prinmary purpose of this baseline risk assessnent (BRA) is to provide a quantitative
and qualitative understanding of the actual and potential risks to human heal th posed by
the RMSite if no further renmediation or institutional controls are applied.

2.6.1 Data Eval uation

Data used in this risk assessnent were obtained fromthe R conducted by COMin the spring
of 2001. The goals of the R were:

1. confirmthe nature and extent of groundwater contam nation
2. aid in the devel opnent of remedial alternatives that nay be necessary to address any
threat identified by the investigation

To achi eve these goals, a quality assurance (@Y plan was inplenented, beginning in the

pl anni ng stage and conti nui ng through sanpl e collection, analyses, reporting and fina
review. The R report discusses the QA protocols that were followed to insure that sanples
were col |l ected and anal yzed in accordance with standard operating procedures. Through
these efforts, it may be concluded that the data that were obtained are of sufficient
quality to use in a baseline risk assessnent.

Chem cal s of potential concern (COPCs) are chem cals whose data are of sufficient quality
for use in the quantitative risk assessnent, are potentially site- related, and represent
the nost significant contamnants in terns of potential toxicity to humans. As noted
above, the laboratory anal yses were of sufficient quality for use in a BRA The renaining
steps in the COPC identification process are described bel ow.

First, the data were summari zed to show all analytes that were positively identified in at
| east one sanple. Included in this group were unqualified results and results that were
qualified with a J which neans the chem cal was present but the concentration was
estimated. These values were listed as actual detected concentrations which may have the
effect of under- or over-estinmating the actual concentration

Next, the laboratory data were tabul ated to show the range of detections above the sanple
quantitation limt (SQ), the nunber of detections above the SQ, and the nunber of
sanpl es that were coll ected.

Finally, these positively identified anal ytes were screened to exclude anal ytes that,
al though present, are not inportant in terns of potential human health effects. The
screening criteria fall into two categories:

1. I norgani cs that are essential nutrients or are normal conponents of hunman diets were
excl uded. Cal cium nmagnesi um potassium and sodi umwere excluded for this reason



2. I nor gani cs whose naxi mum concentrati on was | ower than a prelimnary remedi al goa
concentration corresponding to an excess cancer risk level of 1 x 10-6 or a Hazard
Quotient (HQ level of 0.1, as determ ned by EPA Region 9 toxicol ogists using
residential |and use assunptions, were excluded (EPA 2000).

COPCs in groundwater are summarized in Table 2-3
2.6.2 Exposure Assessnent

Exposure pat hways are determined in a conceptual site nodel that incorporates infornation
on the potential chem cal sources, rel ease nechanisns, affected nedia, potential exposure
pat hways, and known receptors to identify conpl ete exposure pathways. A pathway is
considered conplete if (1) there is a source or chenical release froma source; (2) there
i s an exposure point where contact can occur; and (3) there is a route of exposure (oral
dermal , or inhalation) through which the chem cal may be taken into the body.

The conceptual site nodel for this assessnent is presented in Figure 2-17. As seen in this
figure, the prinmary sources of groundwater contamination are believed to be contam nation
rel eased during battery cracki ng operati ons and | ead-contam nated surface water runoff
flowing directly into the aquifer via a damaged nonitoring well (since abandoned).
Contamination is centered around MM19 (near the battery cracking building) and M¥4/ MV 21
(MW 4 was the danaged wel | that has since been abandoned). As discussed in Section 2.5.9
lead is relatively imobile in groundwater

Based on this understanding of the fate and transport of contam nants, future residential
ingestion of groundwater is the only potentially conplete exposure pathway. Since the
COPCs are not volatile, inhalation of volatiles released from groundwater while showering
is not a potentially conplete exposure route.

According to EPA Region 4 gui dance, exposure point concentrations (EPCs) for groundwater
are to be based on the results fromwells in the center of the plunme (EPA 1995). However,
in this case there is no discernable plune. In such cases, Region 4 policy is to use the
| ower of the 95 percent upper confidence limt (UCL) on the nmean or the naxi mum as the
exposure point concentration. Wiere a COPC was not detected at a given |ocation, one-half
the SQ was used as a proxy concentrati on; however, if both the proxy concentration and
the UCL exceeded t he nmaxi mum detected val ue, the nmaxi mum detected val ue was used as the
RVE concentration. In no case was the proxy concentrati on used as the EPC. The RVE
concentrations for COPCs in groundwater are presented in Table 2-4.

Human i ntakes were cal cul ated for each chem cal and receptor using the RVE concentrations.
Esti mates of human intake, expressed in terns of nmass of chemical per unit body wei ght per
tine (nmy/ kg-day), were calcul ated differently depending on whether the COPC is a

non- carci nogen or a carcinogen. For non-carcinogens, intake was averaged over the duration
of exposure and is referred to as the average daily dose (ADD). For carcinogens, intake
was averaged over the average lifespan of a person (70 years) and is referred to as the
lifetine average daily dose (LADD). ADDs and LADDs were cal cul ated using standard
assunptions and professional judgnent.

As a neasure of conservatismand to avoid redundancy, an effort was nade to identify the
nost sensitive receptor to cal cul ate non-cancer hazards and excess cancer risk levels. In
the case of non-carcinogens, a child resident is the nbost sensitive receptor, owing to its
| ower body nmass relative to the anount of chem cal intake. For carcinogens, a resident
fromchild through adult (child/adult), is the nost sensitive receptor because the excess
cancer risk for the child (exposure duration of six years) is assuned to be additive to
that of an adult (exposure duration of 24 years). For this reason, no cal cul ations of
excess cancer risk are included for child residents and no cal cul ati ons of noncancer
hazards are included for child/adult residents



Table 2-3

Chemicals of Potential Concern in Groundwater

Ross Metals OU-2

Minimum Maximum Location of
Chemical Concentration/ Concentration/ Units Maximum

Qualifier 1 Qualifier 1 Concentration
Arsenic 1.0 4.0 ug/l MW-02
Iron 30 4,000 ug/I MW-12
Lead 1.0 86 ug/l MW-04
Manganese 18 520 ug/| MW-02

Footnotes:

1. Minimum/maximum detected concentration in: MW 1-4, -4X, -5, -7 through -21. J is an estimated value.

-* is a result that did not require qualification.
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Figure 2-17
Conceptual Site Model
Ross Metals OU2

Primary Primary Secondary Secondary Media Exposure ceptor
Sources Release Sources Release Affected Routes Receptors
- ] Contaminated
Battery Cracking | | Leaks, Spils, *  Soiland > Runoff [~ Groundwater *  Ingesion [T Residents
Operations and Discharges, Pavement
Runoff Runoff
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Table 2-4

Exposure Point Concentrations Summary
Reasonable Maximum Exposure
Ross Metals OU-2

Chemical of Arithmetic 95% UCL of Log- Maximum 2

Potential Units Mean 1 Transformed Data | Concentration/ Exposure Point Concentration

Concern Qualifier 3

Value | Units | Statistic 4,5 Rationale
Arsenic ug/l 0.9 1.0 4.0 - 1.0 ug/l 95% UCL T | Reg 4 Guidance
Iron ug/l 482 811 4,000 - 811 ug/I 95% UCL-T | Reg 4 Guidance
Lead ug/l 7 14 86 - 86 ug/l Maximum Reg 4 Guidance
Manganese ug/l 46 317 520 - 317 ug/l 95% UCL-T | Reg 4 Guidance
Footnotes:

1. Calculated using one-half the sample quantitation limit for non-detects.

« «

akrwnN

Note: The maximum value for lead in MW-4 used for the IEUBK model per Region 4 guidance.
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Minimum/maximum detected concentration in: MW 1-4, -4X, -5, -7 through -21. J is an estimated value.
is a result that did not require qualification.

95% UCL of Log-transformed Data (95% UCL-T)
Maximum used as the exposure point concentration when the 95% UCL exceeds the maximum.




2.6.3 Toxicity Val ues

EPA toxicity values that were used in included reference dose values (RfDs) for

non- car ci nogeni ¢ effects and cancer slope factors (CSFs) for carcinogenic effects. RfDs
have been devel oped by EPA for indicating the potential for adverse health effects from
exposure to chemical s exhibiting carcinogenic (systenmic) effects. CSFs are route-specific
val ues derived only for conmpounds that have been shown to cause an increased incidence of
tumors in either hunman or ani mal studies.

The RfDs and CSFs used in this assessnment were prinmarily obtained fromEPA s Integrated

Ri sk Informati on System (I RI'S) database (EPA 2002). Values that appear in IR'S have been
extensively reviewed by EPA work groups and thus represent Agency consensus. |f no val ues
for a given conpound and route of exposure were listed in IRIS, then EPA's Health Effects
Assessnment Summary Tabl es (HEAST) (EPA 1997c) were consulted. Wiere no value was listed in
either IRIS or HEAST, EPA's National Center for Environnental Assessnent (fornerly the
Environnental Criteria and Assessment Ofice) was consulted. Tables 2-5 and 2-6 sumari ze
the toxicity values for non-carcinogenic and carci nogeni c COPCs, respectively.

Neither a CSF nor an RFD is available for lead. Instead, blood | ead concentrations have
been accepted as the best neasure of exposure to unacceptabl e concentrations of |ead.
Because children are the nost vulnerable to lead toxicity, EPA has devel oped an integrated
exposure uptake bi oki netic nodel (IEUBK) to assess chronic, non-carcinogeni c exposures of
children to | ead. The | EUBK provides a predicted blood | ead concentrati on based on assuned
exposures to lead in all environmental nedia. The nodel has established default |ead
concentrations to be used for exposure nedia that do no have site-specific lead | evels
When this nodel is used, and the detected concentrati ons are shown to be acceptable to the
nost vul nerable group in the population (children), it is not necessary to address adult
exposure

2.6.4 Ri sk Characterization

No groundwater is in use at the Site. Therefore, no excess cancer risk or non-cancer
hazards are associated with the current use scenario. In the future, the Site nay be
redevel oped for residential use. Potential receptors would be child residents, and child/
adult residents. Ingestion of groundwater is the only potentially conplete exposure route

Chil d Residents

Tabl e 2-7 summarizes the non-cancer risks for child residents. Non-cancer effects are
possi bl e based on an H of 1. However, when the COPCs are exami ned by critical effect,
none exceeds an H of 1. This indicates that non-cancer hazards associated wi th drinking
the groundwater are not expected

Chil d/ Adult Residents

Tabl e 2-8 summarizes the cancer risks for child/adult residents. The total increnenta
lifetine cancer risk estimate is 2 x 10-5. This is within EPA's target range for Superfund
sites. Ingestion of arsenic in groundwater accounts for the excess cancer risk

Table 2-7

Exposure to Lead

Lead was detected in groundwater at concentrations ranging from1l to 86 ug/L. Only

MM 4/ MW 21 (86 ug/L maxi mum) and MW 19 (21 ug/L) had concentrations in excess of EPA's and
the state’s action level for lead (15 ug/L). These concentrations of |ead in groundwater
were input into EPA's Integrated Exposure Uptake Biokinetic (1EUBK) nodel (IEUBKw n
Version 1.0). Default |ead concentrations were used for the renmining paraneters (air [0.1
ug/ nB8], dietary intake [5.53 ug/day to 7 ug/day], soil and dust [200 and 150 ug/g for
outdoor and indoor soil and dust |ead, respectively], and nother’s blood | ead
concentration at childbirth [2.5 ug/dl]). Children ranging in age fromzero to seven years



Table 2-5
Non-Cancer Toxicity Data
Ross Metals OU-2

Chemical of Combined
emical o ) Oral RfD . Uncertainty/ RfD: Target Organ(s)
Potential Chronic/ Primary Target e s
. Modifying
Concern Subchronic Organ(s) Factors
Value Units Source(s) Date(s)
Arsenic Chronic 3E-004 mg/kg/day Skin (Hyperpigmentation) 3 IRIS 04/10/98
Iron Chronic 3E-001 mg/kg/day No adverse effect 1 NCEA 1999
Lead Chronic NA mg/kg/day CNS (Neurotoxicity) NA NA NA
Manganese 1 Chronic 2.4E-002 mg/kg/day CNS (Neurotoxicity) 3 Region 4 1995
Notes:

1. The RfDo for manganese in IRIS is 1.4E-1 mg/kg/day based
on the NOAEL of 10 mg/day. For soil exposure, Region 4
policy is to subtract the average daily dietary exposure (5 mg/
day) from the NOAEL to determine a “soil” RfDo. When this is
done, a “soil” RfDo of 7E-2 mg/kg/day results. For water, a
neonate is considered a sensitive receptor for the neurological
effects of manganese. Thus, caution (in the form of a
modifying factor) is warranted until more data are available.

Using a modifying factor of 3, a “water” RfD of 2.4E-2 is obtained.

Acronyms:

RfD - Reference dose

IRIS - Integrated Risk Information System

HEAST - Health Effects Assessment Summary Tables
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Table 2-6
Cancer Toxicity Data
Ross Metals OU-2

Weight of
Chemical of Potential Oral Cancer Slope Factor Evidence/ Oral CSF: Absorption
Concern C::mce.zr Efficiency
Guideline
Value Units Description 1 Source(s) Date(s)
Arsenic 1.5E+000 (mg/kg/day)-1 A IRIS 04/10/98
Iron NA (mg/kg/day)-1 D NA NA
Lead NA (mg/kg/day)-1 B2 IRIS 05/05/98
Manganese NA (mg/kg/day)-1 D IRIS 05/05/98
Notes:
1. EPA Group:

A - Human carcinogen
B1 - Probable human carcinogen - indicates that limited human data are available

B2 - Probable human carcinogen - indicates sufficient evidence in animals and inadequate or no evidence in humans
C - Possible human carcinogen
D - Not classifiable as a human carcinogen
E - Evidence of noncarcinogenicity

Acronyms:

CSF - Cancer Slope Factor
IRIS - Integrated Risk Information System

NA - Not applicable
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Table 2-7

Summary of Receptor Hazards for COPCs
Child Resident Scenario

Reasonable Maximum Exposure

Ross Metals OU-2

Chemical of Non-Carcinogenic Hazard Quotient
Potential
Concern
Primary Target Organ Ingestion Dermal Inhalation REz:)eoss':'l:al
Arsenic Skin (Hyperpigmentation, kerato 0.2 NA NA 0.2
Iron No adverse effect 0.2 NA NA 0.2
Lead CNS (Neurotoxicity) NA NA NA NA
Manganese CNS (Neurotoxidity) 0.8 NA NA 0.8
Total Total 1 NA NA 1
Total Hazard Index Across All Media and All Exposure Routes 1
Total skin HI Across All Media 0.2
Total CNS HI Across All Media 0.8
Conclusion:

1. The hazard Index is equal to one, indicating non-cancer effects are possible.
However, when critical effects are considered, none exceeds one. This indicates that
non-cancer hazards are not expected.
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Table 2-8

Summary of Receptor Risks for COPCs
Child / Adult Resident Scenario
Reasonable Maximum Exposure

Ross Metals OU-2

Chemical of Potential

Carcinogenic Risk

Concern
. . Exposure
Ingestion Dermal Inhalation Routes Total

Arsenic 2E-005 NA NA 2E-005
Iron NA NA NA NA
Lead NA NA NA NA
Manganese NA NA NA NA
Total 2E-005 NA NA 2E-005

Total Risk Across All Media and All Exposure Routes 2E-005

Conclusion:

1. The excess cancer risk level is within EPA’s acceptable range (1 x 10-4 and 1 x 10-6).
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of age were eval uated

EPA uses a level of 10 ug lead per deciliter (dl) blood as the benchmark to eval uate | ead
exposure. For MM4/ MW 21, the projected blood | ead | evels for 36 percent of the popul ation
are above the 10 ug/dl benchmark. EPA's soil lead directive describes the health
protection of this receptor as “a typical (or hypothetical) child or group of sinmlarly
exposed children [shoul d] have an estinmated risk of no nore than 5 percent exceeding the
10 ug/dl blood lead | evel” (EPA 1994). Since the | EUBK nodel predicts that 36 percent of
the population will have blood | ead above 10 ug/dl, the risk to both the population and to
an individual due to exposure to lead in groundwater at this |ocation are above the
accept abl e range. The nodel predicts that exposure to groundwater from MM19 will result
inonly 5 percent of the popul ati on exceeding the 10 ug/dl benchnark. This indicates that
the risks associated with consunption of groundwater at this location are acceptable.

Lead is the only contam nant of concern (COC) in groundwater. The risk assessnent
identified iron and nanganese as well; however, these elenents, are unrelated to Site
activities and are believed to be naturally occurring. The response action selected in
this Record of Decision is necessary to protect public health froman actual rel ease of
lead fromthis Site which nay present an immnent and substantial endangernent to public
heal th

2.7 REMEDI ATI ON OBJECTI VES

2.7.1 Renedial Coals

Lead is the only contam nant of concern (COC) in groundwater. Table 2-9 shows the range of
det ected concentrations of lead and its renedial goal

2.7.2 Renedial Action bjectives

The remedi al action objectives (RAGCs) for the Ross Metals Site are as fol |l ows:

. prevent ingestion of |ead-contam nated groundwater having concentrati ons in excess
of SDWA MCL
. restore the groundwater aquifer systemby cleanup to the SDWA MCL for |ead, and

prevent the mgration of |ead beyond the existing limts of the known contam nant
pl ume or established point of conpliance

. prevent discharge of lead to surface water bodies that woul d exceed surface water
qual ity standards; and
. control future releases of lead in groundwater to ensure protection of human heal th

and the environnent.
2.8 DESCRI PTI ON OF ALTERNATI VES

In order to establish priority anong these criteria, they are separated into three groups.
The first two criteria listed are threshold criteria, and nust be satisfied by the
renmedi al action alternative being considered. The next five criteria are secondary
criteria used as balancing criteria anong those alternatives which satisfy the threshold
criteria. The last two criteria are not evaluated during the FS. State and community
acceptance is evaluated by EPA during the public coment period of the proposed plan, and
an EPA responsi veness summary is incorporated into the ROD. The objective of this section
is to evaluate each of the alternatives for Site renediation individually on the basis

of the threshold and balancing criteria. A summary of this analysis is presented in Table
2-10.

2.8.1 ALTERNATI VE 1 —NO ACTI ON
2.8.1.1 Description

Under this alternative, no action would be taken to renedy the contam nated groundwater at



Table 2-9
Remedial Goal
Ross Metals OU-2

Detections 1

ARAR/TBC (ug/l)

Chemical (ug/l)
of
Concern Min Max HB Not HB Standard
Lead 1 86 15 - TT 2
Notes:

1. Minimum/maximum detected concentration in: MW 1-4, -4X, -5, -7-21.
2. TT: Treatment Technique Action Level, 56 FR 26548, June 7,1991.

Acronyms:

ARAR/TBC: Applicable or Relevant and Appropriate Requirement/To-Be-Considered

HB: Health-based
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the Site. The alternative would only involve the continued nonitoring of groundwater at
the Site. Existing groundwater wells would be sanpled for the COCs found i n groundwater
every five years for 30 years. Five-year reviews would be conducted to assess the ongoi ng
ri sks to human health and the environnment posed by the Site. The eval uations woul d be
based on the data collected fromthe groundwater nonitoring.

2.8.1.2 Overall Protection of Human Health and t he Environnent

The no action alternative does not elimnate any exposure pathways or reduce the |evel of
ri sk of the existing groundwater contam nation

2.8.1.3 Conpliance with ARARs

Based on the nature and extent of the contam nant plunme, this alternative nay potentially
achi eve the RAGs and chenical -specific ARARs established for groundwater. Location- and
action-specific ARARs do not apply to this alternative since further renedial actions wll
not be conducted

2.8.1.4 Long-Term Eff ecti veness and Permanence

The continued potential exposure of contam nated groundwater to surface water and future
on-Site receptors is a potential long- terminpact of this alternative, although the
nature of the contam nant plune mght allow for eventual achi evenent of renedi ati on goal s
derived for protection of human health and the environnent. Because contam nated
groundwat er renmins under this alternative, a review reassessnent of the conditions at the
Site would be perforned at 5-year intervals to ensure that the renedy does not becone a
greater risk to human health and the environnent.

2.8.1.5 Reduction of Mbility/Toxicity/Volune Through Treat ment

Contami nant nobility nmay be reduced.

2.8.1.6 Short-Term Effectiveness

Since no further remedial actions would be inplenmented at the Site, this alternative poses
no short-termrisks to on-Site workers. It is assuned that Level D personal protection
woul d be used when sanpling the groundwater.

2.8.1.7 Inplenentability

This alternative could be inplenented i mediately since nonitoring equipnment is readily
avai | abl e and procedures are in place.

2.8.1.8 Cost

The total present worth cost for this alternative is approxinmately $ 52,000. There are no
capital costs are associated with this alternative.

2.8.2 Aliternative 2 —Mnitored Natural Attenuation with Deed Restrictions
2.8.2.1 Description

Alternative 2 includes nonitored natural attenuation (MNA) and the inplenentation of deed
restrictions. Natural attenuation is not a technol ogy, but at sone sites, data gathered
during the RI/FS may indicate that physical or biological processes (unassisted by human
intervention) nay effectively reduce contam nant concentrati ons such that renedi a

obj ectives in the contam nant plune or certain portions of the plume are achieved in a
reasonabl e tine frame wi thout active renediation. To varying degrees of effectiveness
natural attenuation processes are typically occurring at all sites. Natural attenuation
processes may reduce the potential risk posed by Site contam nants in three ways:



Table 2-10

Summary of Groundwater Alternatives Evaluation
Ross Metals Site OU2

Remedial

Threshold Criteria

Balancing Criteria

contamination and
eliminates further
migration.

applicable and
would need to be
met.

residual risks from
the alternative.

result in potential
release of dust.
Noise nuisance from
use of heavy
equipment.

Treatability study may be
needed to define treatment
component

Alternative Overall Compliance Long-Term Reduction of Short-Term Implementability Cost
Protection of with ARARs Effectiveness M/T/V Through Effectiveness Approx. Total
Human Health and Treatment Present Worth
and the Permanence Technical/Engineering Estimated Time
Environment Considerations for
Implementation
(years)
1 -- No Action Does not eliminate  |Chemical-specific |The contaminated |No reduction of |Level D protective None <1 $43,000
exposure pathways |ARARs are not groundwater is a M/T/V is realized. |equipment is
or reduce the level |met. Location- and |long-term impact. required during
of risk. Does not action-specific The remediation sampling.
limit migration of or |ARARs do not goals and MCLs
remove apply are not met.
contaminants.
2 -- Limited Because of limited |Chemical-specific |The contaminated |No reduction of |Level D protective Additional data collection |5 $350,000
Action nature of plume, ARARSs can be groundwater is a M/T/V is realized, |equipment is needed to determine
may effectively met. Location- and [long-term impact. unless required during aquifer characteristics and
eliminate exposure |action-specific The remediation contingency sampling. vertical extent of
pathways and ARARSs do not goals and MCLs component is contamination. Treatability
reduce the level of |apply unless can be met. implemented. study may be needed to
risk. contingency develop contingency
component is treatment component
implemented.
3 -- In Situ Action | Eliminates Chemical-specific |Long-term public Mobility, toxicity |[Level C and D Treatability study may be |30 $2.2 million
exposure pathways |ARARs are mt. health threats and volume are |protective equipment |needed to define treatment
and reduces the Location- and associated with reduced. required during site  |component.
level of risk. action-specific groundwater are activities. Excavating
Reduces ARARSs are eliminated. No and grading may
contamination and |applicable and residual risks from result in potential
eliminates further  [would need to be [the alternative. release of dust.
migration. met. Noise nuisance from
use of heavy
equipment.
4 -- Pump & Eliminates Chemical-specific |Long-term public Mobility, toxicity |[Level C and D Additional data collection |4 $790,000
Treat With exposure pathways |ARARs are met. health threats and volume are  [protective equipment |required to determine
Physical and/or |and reduces the Location- and associated with reduced. required during site  |aquifer characteristics and
Chemical level of risk. action-specific groundwater are activities. Excavating |vertical extent of
Treatment Reduces ARARSs are eliminated. No and grading may contamination.
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. Transfornmati on of contaminants to a |less toxic formthrough destructive processes
such as bi odegradati on or abiotic transfornation;

. Reducti on of contam nant concentrati ons thereby reduci ng potential exposure |evels;
and

. Reducti on of contami nant nobility and bioavailability through sorption onto the soi
(EPA 1999).

In sonme cases, renediation alternatives that conbine active renediation (e.g., in source

areas) with MNA nay be appropriate. Consideration of MNA as an appropriate renedy at a
given site should consider the follow ng:

. Whet her the contam nants present can be effectively renediated by natura
at tenuati on processes

. Whet her or not the contam nant plune is stable and the potential exists for the
environnental conditions that influence plune stability to change over tine;

. Whet her human heal th, drinking water supplies, other groundwaters, surface waters,

ecosystens, sedinents, air, or other environnental resources should be adversely
i npacted as a consequence of selecting MAA ;

. Current and projected denand for the affected resource

. Whet her the contamination will exert a long- termdetrinental inmpact on avail able
wat er supplies or other environnental resources

. Whet her the estimated tine frane is reasonabl e conpared to tinme franes for nore
active net hods

. The nature and distribution of sources of contam nation and whet her they have been
or can be controll ed;

. Whet her any resulting transfornation products present a greater risk than the parent
cont am nant s;

. The inpact of existing and proposed active renedi ati on upon the MNA conponent of the
renmedy; and

. Whet her reliable site-specific nechanisns for inplenmenting institutional controls

are avail abl e (EPA 1999).

I mpl erentation of this alternative usually requires nodeling and eval uati on of contam nant
degradation rates and pat hways and predi cting contam nant concentrati on at down gradi ent
receptor points. The prinmary objective of site nobdeling is to denonstrate that natura
processes of contam nant degradation will reduce contam nant concentrati ons bel ow

regul atory standards or risk-based | evels before potential exposure pathways are
conpleted. In addition, long termnonitoring nust be conducted throughout the process to
confirmthat contam nant degradation, nmobility reduction or concentration reduction is
proceeding at rates consistent with neeting cleanup objectives. Conpared with other

remedi ation technol ogi es, natural attenuation has the foll ow ng advant ages:

. Less generation or transfer of renediation wastes;

. Less intrusive as few surface structures are required

. May be applied to all or part of a given site, depending on site conditions and
cl eanup obj ecti ves;

. Natural attenuation may be used in conjunction with, or as a followup to, other
(active) renedial nmeasures; and

. Overall cost will likely be |ower than active renediation

As sunmarized in Section 2.5.8, the nature and extent of the contam nant plune at RM QU
#2, taken together with Site characteristics, and the renedial activities planned for QU
#1, i.e., the excavation, treatnent and off- Site disposal of "source" material, suggest
that a consideration of WNA for QU #2 is appropriate.

Alternative 2 would also involve inplenentation of institutional nmeasures to control
limt, and nonitor activities on-Site. The objectives of institutional controls are to
prevent prol onged exposure to contam nants, control future devel opnment, and prevent the
installation of wells within the contam nant plune boundary. These objectives would be
acconpl i shed by nonitoring contam nated groundwater at the Site, and linmting use and



access by placing restrictions on all properties within the contam nant plume area. The
effectiveness of institutional controls would depend on their continued inplenentation

2.8.2.2 Overall Protection of Human Health and t he Environnent

Because of source renoval, treatnent, and di sposal planned for QU #1 and the limted
nature of the groundwater contam nant plume, Alternative 2 nay be effective in elimnating
exposure pathways and reducing the level of risk through restrictions designed to prevent
access and exposure to groundwater by limting the type of activities that can take place
at the Site.

2.8.2.3 Conpliance with ARARs

Because the contaminant plune is limted, this alternative may be effective in achieving
the RAGCs and chemical -specific ARARs established for groundwater. Location- and
action-specific ARARs would not apply to this alternative since further renedial actions
wi Il not be conducted (unless the contingency treatnment conponent is inplenented.)

2.8.2.4 Long-Term Eff ecti veness and Permanence

The continued potential exposure of contam nated groundwater to surface water and future
on-Site receptors is a potential long-terminpact of this alternative, although, the
nature and extent of the contam nant plune along with the renediation of QU #1 m ght all ow
for the eventual achi evenent of renediation goals derived for protection of hunman health
and the environnent. Because contani nated groundwater renmains under this alternative, a
review reassessnent of the conditions at the Site would be performed at 5-year intervals
to ensure that the renedy does not beconme a greater risk to hunan health and the

envi ronnent .

2.8.2.5 Reduction of Mobility/ Toxicity/Volune Through Treat ment

Contami nant nobility nmay be reduced.

2.8.2.6 Short-Term Effectiveness

Since no further active renedial actions would be inplenented at the Site, this
alternative poses no short-termrisks to on-Site workers. It is assuned that Level D
personal protection would be used when sanpling the groundwater

2.8.2.7 Inplenentability

This alternative could be inplenented i mediately since nonitoring equipnment is readily
avai | abl e and procedures are in place.

2.8.2.8 Cost

The total present worth cost for this alternative is approximately $184,000. Capital cost
associated with this alternative is $57,000 and &M costs are $127, 000

2.8.3 Alternative 3 —In Situ Treatnent Wth Physical or Chem cal Process
2.8.3.1 Description

Alternative 3 consists of the construction of an in situ treatnment system An in situ
treat nent system can be devel oped by constructing a series of injection wells to create
treatnment zones or by constructing a series of treatnent walls. Treatnent walls involve
the construction of pernanent, sem -permanent, or replaceable units across the flow path
of a contam nant plune. As contam nated groundwater flows through the treatnment wall, the
contami nants are renoved by physical, chem cal and/or biological processes. These
processes include degradation, sorption, and precipitation. Creation of treatnent zones,



in place of treatnent walls, that are confined within strict boundaries, can be
acconplished with injection wells. WII systens typically involve the injection of fluids
or fluid/particulate mxtures for distribution into a treatnment zone within the target
area of the aquifer.

Because a natural gradient of groundwater flow would be used to carry contami nants through
the treatment zone, in situ treatnent does not require continuous input of energy. In
addition, in situ treatnent can degrade or imobilize contamnants in situ w thout the
need to bring themto the surface. Furthernore, technical and regul atory considerations
related to effluent discharge requirenents are avoi ded

Under this alternative, either a series of wells creating a treatnent zone, or a treatnent
wal | woul d be constructed to intercept contam nated groundwater. For this alternative
construction of a continuous perneabl e reactive barrier downgradi ent of MAR21 i s assuned.
For site contam nants, reactive nedia mght include phosphates, ferrous hydroxide, ferrous
carbonate, ferrous sulfide, magnetite, diothionite, zeolite, peat, humate, lignite, coal
or activated carbon.

The alternative includes the review of site data and if necessary, collection of

additional data to develop the design of the in situ treatnent for the RMQU #2 Site. A
consi deration of site hydrogeol ogy, contam nant |oadi ng, geochenistry, and mcrobiology is
necessary for devel opnent of an in situ treatnent systemto ensure that the contan nant

pl ume does not pass over, under, or around the treatnent zone and to ensure that the
treatnent zone can effectively treat contam nation without rapidly plugging with

preci pitates or becom ng passivated (EPA 1998). The in situ treatnent system design

| ocation, enplacenent methodol ogy and estimated |ife expectancy all rely on a

consi deration of site data.

A final conponent of Alternative 3 is the initiation of a conpliance nonitoring programto
determ ne whether the treatnent wall or zone is meeting design goals for groundwater
renedi ati on, and whet her contam nant breakthrough or bypass, or formati on of undesirable
products is a concern

2.8.3.2 Overall Protection of Human Health and t he Environnent

Treat nent of contam nated groundwater virtually elimnates all risks associated with the
exposure pathways. Treatnent of contam nated groundwater in an on-Site treatnment wall or
other in situ treatnment design (treatment wells) would bl ock contam nated groundwater from
noving off-Site and thus discharging into the surface water downgradi ent of the Site.
Desi gn- phase studies woul d ensure that the selected treatnent systemcould renedi ate
groundwat er contam nant concentrations to neet renediation goals.

2.8.3.3 Conpliance with ARARs

I mpl erentation of this alternative would meet chem cal -specific ARARs by reducing
contam nant concentrations to |levels bel ow MCLs and groundwat er renedi ati on goal s.

If the portion of the Site where this alternative would be inplenented is considered a
wet | ands area, the requirements of the Protection of Wetlands Order (40 CFR 6) woul d need
to be met. therwise, no conflicts with |ocation-specific ARARs are expected for the
inplenentation of this alternative

Al action-specific ARARs are expected to be nmet. ARARs for the control of fugitive dust
em ssions woul d be nmet by applying water to roads receiving heavy vehicular traffic and to
trenchi ng areas, as necessary.

2.8.3.4 Long-Term Eff ecti veness and Permanence

The in situ treatnment systemw |l have to be nmaintained to ensure that it continues to
perform as desi gned; consequently, nonitoring, inspection, and nai ntenance woul d be



required. The system may be susceptible to fouling or clogging, and, if applicable, it may
al so require periodic disposal of spent treatnent nedia. However, the systemwould be

i nspected on a regul ar schedul e, and required nai ntenance coul d be i npl enented. Monitoring
woul d be required until all groundwater nonitoring points indicate that contam nant
concentrations are bel ow action levels or MCLs. The use of a treatnent wall or a
wel | -based in-situ treatnment system in conjunction with source control activities, is a

| ong-term sol ution because it woul d pernmanently reduce contam nant concentrations

i n groundwat er

2.8.3.5 Reduction of Mbility/Toxicity/Volune Through Treat nment

The prinmary objective of this alternative is to reduce contam nant vol une by renovi ng
contam nants from groundwater before or as it |eaves the Site. Depending on the outcone of
treatability testing and treatnent medi a used, the treatnent nedia may renove
cont am nant s.

2.8.3.6 Short-Term Effecti veness

The construction phase of this alternative would nost |ikely be acconplished within 2 to 3
nont hs. However, inplenmentation of the preferred renmoval action alternative for

contami nated solid media would be required before installing an in situ treatnent system
for groundwater. A design-phase study nay be needed before installing the treatnent wall

or well system

On-Site workers woul d be adequately protected fromshort-termrisks by using appropriate
personal protective equi pnent and by followi ng proper operating and safety procedures
However, short-termair quality inpacts to the surrounding environnent nmay occur during
drilling and trenching. Dust em ssions would be nonitored at the property boundaries.
Control of fugitive dust em ssions woul d be provided by applying water as needed to
surfaces receiving heavy vehicular traffic or in trenching areas.

2.8.3.7 Inplenentability

A desi gn- phase study would be required to design an appropriate treatnent system
Construction of a treatnent wall systemor well- based treatnment system uses standard
construction practices and equi pment. No significant construction issues are expected to
be encount ered

Under proper conditions, in situ treatnent can i mobilize inorganic contam nants.
Treatability studies would be required to assure achi evenrent of RG>s. The studies woul d be
used to refine the processes and design paraneters. Note that both bench-scal e and
pilot-scal e studies may be required before full-scale inplenentation

Wast ewat er nay be generated during inplenentation of this alternative through water runoff
generated as a result of dust emi ssion control. Wastewater may al so be generated as a
result of decontam nation activities required for equi pnment and on-Site workers.

Contai nnent and treatnent or disposal of these wastewaters nmay be required

No state or federal permts are expected to be required; however, advance consultation
shoul d occur in planning the action to ensure that all involved agencies are allowed to
provide input.

Al services and materials for this alternative are readily available

2.8.3.8 Cost

As indicated above, a treatability study would be required to design and provi de estinated
costs for a Site-specific treatment system For conparison purposes, estinmated costs for

this alternative are based on the installation of a funnel and gate design usi ng phosphate
and zero-valent iron. On this basis, the total present worth for Alternative 3 is



approximately $2 mllion. The estinmated capital cost is approxi mately $700,000 and the
estimated O&M cost is approximately $1.3 nmillion

2.8.4 Alternative 4 —Punp and Treat Wth Physical and/or Chem cal Treatnent
2.8.4.1 Description

Alternative 4 consists of punping groundwater fromon- Site extraction wells or well
points to an on-Site wastewater treatnment system and subsequent discharge to either a
POTW or surface water. Punping nmay be continuous or pulsed to allow equilibration of
contami nants with the groundwater. Inorganic contam nants could be renoved from
groundwater with a precipitation/coagul ation/floccul ation process. Typical renoval of
nmetal s enpl oys precipitation with hydroxi des, carbonates or sulfates. Line, soda ash, or
sodiumsulfide is added to water in a rapid-mxing tank along with floccul ati ng agents
such as alum lime, and various iron salts. A floccul ation chanber then aggl onerates
particles, which are then separated fromthe liquid phase in a sedi nentation chanber.

O her processes that could be used for the treatnment of inorganics in the waste stream

i nclude ion exchange, neutralization, and chem cal reduction. Neutralization is an
effective process for treating certain netals by altering pH thus causing netals to drop
out. Chem cal reduction is prinarily used for treatnment of wastes containing hexaval ent
chromum nercury, and | ead. Common reduci ng agents include sul fur di oxide and sul fide
salts, and ferrous sulfate. Filtration is an effective technol ogy when renoval of |ow

| evel suspended solids is required.

2.8.4.2 Overall Protection of Human Health and t he Environnent

Treat nent of contam nated groundwater virtually elimnates all risks associated with the
exposure pathways. Extraction of contam nated groundwater woul d bl ock contam nat ed
groundwater fromnoving into the wetlands and thus discharging into the surface water
downgr adi ent of the Site. Design-phase studies would hel p ensure the devel opnent of a
treatnent systemthat coul d renedi ate groundwater contam nant concentrations to neet
renedi ati on goal s.

2.8.4.3 Conpliance with ARARs

I mpl erentation of this alternative would meet chem cal -specific ARARs by reducing
contam nant concentrations to |evels bel ow MCLs and | ead concentrations bel ow the action
| evel

If the portion of the Site where this alternative would be inplenented is considered a
wet | ands area, the requirements of the Protection of Wetlands Order (40 CFR 6) woul d need
to be met. therwise, no conflicts with |ocation-specific ARARs are expected for the
inplenentation of this alternative

Al action-specific ARARs are expected to be nmet. Dust suppression and contro
requirenents (Rule 1200-3-8) apply to activities, such as trenching, associated with this
alternative. ARARs for the control of fugitive dust emissions would be net by applying
water to roads receiving heavy vehicular traffic and to trenching areas, if as necessary.

2.8.4.4 Long-Term Eff ectiveness and Permanence

The punp-and-treat systemw |l have to be naintained to ensure that it continues to
perform as desi gned; consequently, nonitoring, inspection, and naintenance woul d be
required. The system may be susceptible to fouling, clogging, or other nechanical failure
and it nay al so require periodic disposal of sludge generated during treatnent. However
the systemwoul d be i nspected on a regul ar schedul e, and required nai ntenance coul d be

i npl enented. Monitoring would be required until all groundwater nonitoring points indicate
that contam nant concentrati ons are bel ow action levels or MCLS



Pump-and-treat, in conjunction with source control activities, is a long termsolution
because it woul d pernanently reduce contam nant concentrations in groundwater. Using
precipitation/floccul ati on/coagul ati on and sedi nentation as a basis, the length of tinme
required to achieve renediation is estinmated as four years for costing purposes.

2.8.4.5 Reduction of Mbility/ Toxicity/Volune Through Treat ment

The prinmary objective of this alternative is to reduce contam nant vol une by renovi ng
contam nated groundwater fromthe Site. Renoval would also elimnate mgration of
contam nated groundwater fromthe Site

2.8.4.6 Short-Term Effecti veness

The construction phase of this alternative would nost |ikely be acconplished within 2 to 8
weeks. However, inplenentation of the renedial alternative for contam nated solid nedia
woul d be required before installing the punp-and-treat system Design-phase studies woul d
be used to develop the Site-specific punp-and-treat systemto be used

On-Site workers woul d be adequately protected fromshort-termrisks by using appropriate
personal protective equipnent and by followi ng proper operating and safety procedures
However, short-termair quality inpacts to the surrounding environnent nmay occur during
drilling and trenchi ng. Dust em ssions would be nonitored at the property boundaries.
Control of fugitive dust em ssions woul d be provided by applying water as needed to
surfaces receiving heavy vehicular traffic or in trenching areas.

2.8.4.7 Inplenentability

A desi gn- phase study would be required to design an appropriate treatnent system
Construction of the punp-and-treat systemuses standard construction practices and
equi pnent. No significant construction issues are expected to be encountered.

Wast ewat er nay be generated during inplenentation of this alternative through water runoff
generated as a result of dust emi ssion control. Wastewater may al so be generated as a
result of decontam nation activities required for equi pnment and on-Site workers.

Contai nnent and treatnent or disposal of these wastewaters nmay be required

No state or federal permts are expected to be required; however, advance consultation
shoul d occur in planning the action to ensure that all involved agencies are allowed to
provide input. Al services and materials for this alternative are readily avail abl e.

2.8.4.8 Cost

Usi ng precipitation/floccul ation/coagulation treatment as a basis, the total present worth
for Alternative 4 is approxinately $790,000. The estinated capital cost is approxinately
$350, 000 and the estimated O&M cost is approxi mately $443, 000

2.9 COVPARATI VE ANALYSI S OF ALTERNATI VES

This section presents a conparative analysis of the groundwater alternatives based on the
threshol d and bal anci ng eval uation criteria. The objective of this section is to conpare
and contrast the alternatives so that decision makers nay select a preferred alternative
for presentation in the ROD.

The alternatives are presented here to give decision nakers a range of potential actions
that could be taken to remediate this Site. For groundwater, these actions include

. no action
. nonitored natural attenuation with deed restrictions
. in situ treatnent via physical/ chem cal treatnent

. punp and treat with physical or chem cal treatnent



Overal|l Protection of Human Health and t he Environnent

Overal | protection of human health and the environment addresses whether each alternative
provi des adequate protection of human health and the environnment and descri bes how ri sks
posed t hrough each exposure pathway are elimnated, reduced, or controlled, through
treatnent, engineering controls, and/or institutional controls

Al the alternatives, except the no-action alternative, are protective of human health and
the environnent by elimnating, reducing, or controlling risks posed by the Site. The
protection fromexposure to contam nated groundwater afforded by Alternatives 2, 3, and 4
woul d be dependent upon deed restrictions until natural attenuation (Alternative 2) or
treatnent (Alternatives 3 and 4) achi eve the renedial objectives.

Conpl i ance with Applicable or Rel evant and Appropriate Requirenents

Conpl i ance with ARARs addresses whether a renedy will neet all of the applicable or
rel evant and appropriate requirenments of other Federal and State environnental statutes or
provides a basis for invoking a waiver

Al alternatives, except the no action alternative, will attain their respective Federa
and State ARARs. However, drinking water standards will not be net through Alternative 2,
natural attenuation with deed restrictions, as soon as the treatnent alternatives
(Alternatives 3 and 4.)

Long- Term Ef f ecti veness and Per manence

Long-term effecti veness and pernanence refers to expected residual risk and the ability of
arenedy to maintain reliable protection of human health and the environnent over tine,
once clean-up | evels have been nmet. This criterion includes the consideration of residua
risk that will remain on Site followi ng renediation and the adequacy and reliability of
control s.

Each alternative, except the no-action alternative, provides sone degree of long-term
protection. The effectiveness and pernmanence of Alternatives 3 and 4 is dependent entirely
upon the adequacy of nmmintenance. Alternative 2 does not renpve contam nation from
groundwat er, whereas Alternatives 3 and 4 do renove contam nation through treatnent.

Revi ews at |east every five years, as required, would be necessary to evaluate the
effectiveness of any of these alternatives.

Reduction of Toxicity, Mbility, or Volunme Through Treat nent

Reduction of toxicity, nmobility, or volunme through treatnent refers to the anticipated
performance of the treatnent technol ogi es that may be included as part of a renedy.

Alternatives 1 and 2 do not include treatnent as a conponent of the renedy. Therefore
these alternatives would not reduce the toxicity, or volume of contam nation in
groundwat er. However, contam nant nobility will be reduced through natural attenuation
Alternatives 3 and 4 would provide the greatest reduction in the toxicity, nmobility and
vol ume of groundwater contam nation at the Site

Short-Term Ef fecti veness

Short-term effectiveness addresses the period of tinme needed to inplenent the renedy and
any adverse inpacts that nay be posed to workers, the community and the environment during
construction and operation of the renedy until cleanup | evels are achieved.

Under Alternatives 1 and 2, no further construction would be inplenented at the Site and
groundwater is not currently being used; therefore, these alternatives pose no short- term
risks. Under Alternatives 3 and 4, the construction phase would nost |ikely be



acconplished within two to three nonths. On-Site workers woul d be adequately protected
fromshort-termrisks by using appropriate personal protective equi pnent and by foll ow ng
proper operating and safety procedures. Short-termair quality inpacts would be nonitored
and addressed by engi neering controls as necessary.

Inpl emrentability

I mpl erent abi ity addresses the technical and administrative feasibility of a remedy from
desi gn through construction and operation. Factors such as availability of services and
materials, admnistrative feasibility, and coordination with other governnental entities
are al so consi dered.

Under Alternatives 3 and 4, a design- phase study woul d be required to design appropriate
treatnent systens. The treatnment alternatives are easily inplenmented. Al nmaterials and
services needed for inplementation are readily and commercially avail able. No significant
construction issues are expected to be encountered.

Cost
The estinmated present worth costs for the alternatives, range from $52,000 to $2 mllion
St at e Accept ance

The State has expressed its support for Alternative 2. The State does not believe that
Alternative 1 provides adequate protection of human health. The State prefers Alternative
2 to Alternatives 3 and 4 because Alternative 2 provides a better value for the noney to
be spent.

Communi ty Acceptance
During the public comrent period, the community expressed its support for Alternative 2

Tabl e 2-11 presents a summary of each renedial alternative along with ranking scores for
each evaluation criterion. Each alternative's perfornmance against the criteria ( except
for present worth) was ranked on a scale of 0 to 5 wth O indicating that none of the
criterion’s requirenments were net and 5 indicating all of the requirenents were net. The
ranki ng scores are not intended to be quantitative or additive, but rather are only
summary indicators of each alternative s perfornmance agai nst the CERCLA eval uation
criteria. The ranking scores conbined with the present worth costs provide the basis for
conpari son anong alternatives

For groundwater, Alternatives 2, 3, and 4 rank higher than Alternative 1 in overal
protection of human health and the environment, conpliance with ARARs, |ong-term

ef fectiveness and pernmanence, and reduction of MT/V. Alternative 4 ranks higher in
short-termeffectiveness and inplenmentability than Alternative 3. Note that the selection
of a specific treatnment technology for Alternatives 3 and 4 woul d be based on the outcone
of design-phase studies and site-specific nodeling to better define aquifer and plune
properties, and ensure technical practicability.

2.10 SELECTED REMEDY

The EPA Sel ected Renedy is Alternative 2. Based upon current information, this alternative
appears to provide the best bal ance anbng the nine criteria that EPA uses to eval uate
alternatives. EPA has determned that the preferred alternati ve would be protective of
human health and the environnent; would attain the Site goals; conply with ARARs; and
woul d be cost effective

The Sel ected Renedy consists of the follow ng



Table 2-11

Comparative Analysis of Groundwater Alternatives
Ross Metals Site OU2

Rossville, Tennessee

Criteria Rating1
Overall Protection
of Human Health Long-Term Reduction of Approximate
Remedial and the Compliance Effectiveness M/T/V Through Short-Term Present
Alternative Environment with ARARs and Permanence Treatment Effectiveness | Implementability Worth ($)
1 — No Action 0 0 0 0 5 5 $43,000
2 — Limited Action 4 4 4 1 5 5 $350,000
3 —In Situ 5 5 4 5 3 3 $2.2 million
Treatment w/
Physical/Chemical
Treatment
4 — Pump and 5 5 5 5 4 4 $790,000
Treat with
Physical/Chemical
Treatment

A ranking of "0" indicates noncompliance, while a ranking of "5" indicates complete compliance.
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. I mpl emrentation of institutional neasures to control future devel opnent and prevent
installation of wells within the contam nant plunme boundary by pl aci ng access and
use restrictions on all properties within the contam nant plurme boundary;

. Revi ew col | ecti on of hydrol ogi cal, geochem cal and m crobial data as needed to
establ i sh use of nonitored natural attenuation; and

. Devel opnent of monitoring program including nonitoring frequency and identification
of a nonitoring well network to confirmthat contam nant nobility reduction or
concentration reduction is proceeding at rates consistent with neeting cleanup
obj ecti ves.

The total estimated construction costs associated with this alternative is $57, 000. The
estimated Operations and Mai ntenance costs are $127,000. The estimated total present worth
cost is $184, 000

Per f or mance St andar ds

Lead is the only COC in groundwater. The risk assessnent identified iron and nanganese as
wel |'; however, these elenents, unrelated to Site activities, are believed to be naturally
occurring, and therefore do not nerit inclusion in the Site's performance standards. (See
Section 2.5.8 for nore details on this conclusion). Table 2-9 shows the range of detected
concentrations of lead and its perfornmance standard which is based on the treatnent
techni que action level for |ead established pursuant to the Safe Drinking Water Act.

Summary of Estinmated Renedy Costs

Tabl e 2-12 provides a capital cost estimate for inplenenting the selected renedy. Table
2-13 is the estinate for operati ons and nai nt enance.

Expect ed Qut cones of the Sel ect ed Renedy

The purpose of this response action is to elimnate risks posed by ingestion of

contam nated groundwater. This will be acconplished by applying deed restrictions that
prohibit the installation of drinking water wells on the Site. Further, contam nant
concentrations in groundwater are expected to decline to acceptable levels owing to the
process of natural attenuation. The natural attenuation process will be aided by the
conpl etion of the renoval of contami nated source nmaterials as specified in the QU #1
Record of Decision. Once these activities are conplete, the Site will be available for
industrial/residential/recreational |and use.

2.11 STATUTCRY DETERM NATI ONS

Under CERCLA Section 121, EPA nust select renedies that are protective of human health and
the environnent, conply with applicable or relevant and appropriate requirenments ( unless
a statutory waiver is justified), are cost-effective, and utilize permanent sol utions and
alternative treatnent technol ogi es or resource recovery technol ogi es to the nmaxi mum ext ent
practicable. In addition, CERCLA includes a preference for renedies that enploy treatnent
that pernmanently and significantly reduces the volune, toxicity, or nobility of hazardous
wastes as a principal element. The follow ng sections discuss how the sel ected renedy
neets these statutory requirenents.

2.11.1 Overall Protection of Hunman Health and the Environment

EPA has concl uded that the major risk to human health at the Site would be ingestion of
cont am nat ed groundwat er containing | ead. However, since no one presently obtains drinking
water fromthe contam nated aquifer, no one is at risk at this time. In the future, if a
drinking water well were installed within the contam nant plune, the levels of lead in the
wat er would represent a health threat to child residents. Effects of great concern from

| ow | evel |ead exposure are neurobehavioral effects and growh retardation in infants



Table 2-12
Capital Costs for Selected Remedy

Alternative 2 (Groundwater) -- Monitored Natural Attenuation PRESENT WORTH COST
with Deed Restrictions
Discount Rate: 7%
Site Name: Ross Metals OU2
Site Location: Rossville, Tennessee

UNIT PRICE | TOTAL COST
ITEM DESCRIPTION UNITS QUANTITY DOLLARS DOLLARS

ADDITIONAL DATA REVIEW/COLLECTION
Hydrological, geochemical, microbial data review/

collection

lump sum 1 $50,000 $50,000
Subtotal - Capital Cost $50,000
Engineering & Administrative (3% of Capital Cost) $1,500
Subtotal $51,500
Contingency (10% of Subtotal) $5,150
TOTAL CONSTRUCTION COST $56,650
PRESENT WORTH O&M COST $126,933
TOTAL PRESENT WORTH COST $183,583
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Operations and Maintenance Costs for Selected Remedy

Table 2-13

Alternative 2 (Groundwater)— Monitored Natural Attenuation

Site Name: Ross Metals OU2
Site Location: Rossville, Tennessee

OPERATION & MAINTENANCE COSTS

Discount Rate: 7%

UNITS QUANTITY |UNIT PRICE | TOTAL ANNUAL | OPERATION |PRESENT
ITEM DESCRIPTION DOLLARS |COSTS, DOLLARS|TIME, YEARS | WORTH
ANNUAL GROUNDWATER MONITORING
Personnel (2-man crew @ 2 12-hour days) hours 48 $50 $2,400 5 $9,840
Supplies/Travel days 3 $3,000 $9,000 5 $36,902
Groundwater Sampling and Lab Testing sample 5 $700 $3,500 5 $14,351
Report Preparation lump sum 1 $2,500 $2,500 5 $10,250
5-YEAR REVIEWS
Personnel (2-man crew @ 2 12-hour days) hours 48 $50 $480 25 $5,594
Supplies/Travel days 3 $3,000 $1,800 25 $20,976
Groundwater Sampling and Lab Testing sample 5 $500 $500 25 $5,827
Report Preparation lump sum 1 $5,000 $1,000 25 $11,654
O&M SUBTOTAL $21,180 $115,394
Contractor Fee (10% of O&M cost) $2,118 $11,539
Legal Fees, Licenses & Permits (5% of O&M Cost) $106 $577
CONTINGENCY (10% of Subtotal) $2,118 $11,539
SUBTOTAL $23,298 $126,933
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exposed while in the wonb and children exposed after birth Note that the excess cancer
risk is within EPA's acceptable risk range of 1 x 10-4 to 1 x 10-6, and non-cancer hazards
(other than those associated with | ead) are not expected.

EPA' s Sel ected Renedy protects human health by preventing, through deed restrictions,
construction of drinking water wells on the Site. The environnent is protected because
| ead concentrations in groundwater are expected to dimnish to acceptable |evels by the
process of natural attenuation. Thus, the WIf River, the groundwater discharge point,
wi Il not be inpacted.

2.11.2 Conpliance with Applicable or Relevant and Appropriate Requirenents ( ARARs)

The sel ected renedy shall be in conpliance with all Federal ARARs and any nore stringent
St ate ARARs.

The following ARARs will be attained by the sel ected renedy:

Cont am nant - Speci fi c:

. RCRA requirenments for identification and |isting of hazardous waste (40 CFR Parts
262 through 265 and Parts 124, 270, and 271).

. Clean Water Act requirenents contained in 40 CFR Part 131

. Safe Drinking Water Act requirenments contained in 40 CFR Parts 141 and 142

Note: Action-specific and | ocation-specific ARARs do not apply to the planned renedi al
action.

2.11. 3 Cost-Effectiveness

EPA' s Sel ected Renedy is cost-effective and represents a reasonable value for the noney to
be spent. In naking this determ nation, the follow ng definition was used “A renedy shall
be cost-effective if its costs are proportional to its overall effectiveness.” (40 CFR
300.430(f) (1) (ii)(D)y. This was acconplished by evaluating the “overall effectiveness” of
those alternatives that satisfied the threshold criteria (i.e., were both protective of
human health and the environnent and ARAR conpliant). Overall effectiveness was eval uated
by assessing three of the five balancing criteria in conbination (Long-term Effectiveness
and Pernanence; Reduction in Toxicity, Mbility, and Vol une through Treatnent; and
Short-term Effectiveness). Overall effectiveness was then conpared to costs to determ ne
cost effectiveness. The relationship of the overall effectiveness of this renedial
alternative was determned to be proportional to its costs and hence represent a
reasonabl e value for the noney to be spent.

For this Site, Alternative 1 is not cost-effective because it does not pass the threshold
criterion of Overall Protection of Hunman Health and the Environment. Alternatives 2, 3 and
4 were considered to be equally effective in ternms of the threshold criteria, Overall
Protection of Human Health and the Environment and Conpliance with ARARs; however,
conpared to Alternative 2, Alternatives 3 and 4 were nuch nore expensive: $2 mllion and
$790,000 for Alternatives 3 and 4, respectively, conpared to $184,000 for Alternative 2.
Alternative 2 was al so superior in terns of Short-TermEffectiveness and | nplenentability.
The only category in which Alternatives 3 and 4 were rated higher than Alternative 2 was
in Reduction of Toxicity, Mbility, and Volune through Treatnent. In consideration of all
of these factors, Alternative 2 is deternined to be the nost cost-effective alternative.

2.11.4 Uilization of Permanent Solutions and Alternative Treatnent (or Resource Recovery)
Technol ogi es to the Maxi num Extent Practicabl e

EPA has determ ned that the Sel ected Renedy represents the maxi mumextent to which
permanent sol utions and treatnent technol ogies can be utilized in a cost-effective nmanner
for this Site. O those alternatives that are protective of human health and the
environnent and conply with ARARs, EPA has determned that the Sel ected Renedy provides



the best bal ance of tradeoffs in terns of the five balancing criteria, while al so
considering State and comunity preference.

The Sel ected Renedy addresses the principal threat posed by the Site by barring, through
deed restrictions, future devel opnent of groundwater at the Site for drinking water
purposes. The Sel ected Renedy satisfies the criterion for long-termeffectiveness by
recogni zing the inherent power of natural attenuation to reduce |ead concentrations in
groundwater to acceptable levels. 2.11.5 Preference for Treatnent as a Principal El enent

The Sel ected Renedy does not utilize treatnent in the traditional sense; the two
alternatives that do involve treatnent were judged no better at satisfying the Threshol d
Criteria and were much nore expensive. However, natural processes that will reduce the

| ead concentrations in groundwater to acceptable levels (e.g., sorption and di spersion)

of fer permanent sol uti ons nonethel ess. Thus, the principle of this statutory preference is
sati sfied.

2.11.6 Five-Year Requirenents

The cost estinmate for the Sel ected Renedy includes funds for annual groundwater nonitoring
for five years, as well as groundwater nonitoring for five-year reviews.



3. 0 RESPONSI VENESS SUMVARY

The U.S. Environnmental Protection Agency (EPA) held a public comment period fromJuly 8,
2002 to August 7, 2002. The public comrent period was held for interested parties to
comrent on the Renedial Investigation/Feasibility Study (RI/FS) results and the Proposed
Plan for the Ross Metals Superfund Site in Rossville, Tennessee.

The Proposed Plan included in Appendi x A of this docunent, provides a summary of the
Site’'s background information | eading up to the public coment period.

EPA held a public neeting at 6: 30 pmon July 18, 2002 at the Rossville Christian Acadeny,
Rossvill e, Tennessee to outline the RI/FS and descri be EPA's proposed renedial alternative
for the Ross Metals Site. Al coments received during the public comment period have been
considered in the final selection of the renedial alternative.

3.1 RESPONSI VENESS SUMMVARY OVERVI EW

During the public comrent period, the Rossville community and | ocal government officials
expressed their support of the EPA Sel ected Renedy. Four letters by the comunity were
recei ved during the public comment period which supported the Sel ected Renedy. As
evidenced in the public neeting transcript, the community and | ocal governnent officials
expressed their support of the Sel ected Renmedy during the neeting.

3.2 SUWARY OF MAJOR QUESTI ONS AND COMMENTS RECEI VED

The public comments appear in bold text and the EPA response foll ows.

. Lead shoul d be conpletely renoved fromthe Site.

Lead will be renoved fromthe Site as part of COperable Unit 1.

. Monitoring Wells will decrease resident’s property val ue.

Comment acknow edged. The current and any future nonitoring well network is |located on the
Ross Metal s property.

. The community shoul d be conpensated for their |oss.

Conpensation for decreased property value as a result of a Superfund Site is beyond the
scope of the U S. Environnmental Protection Agency’'s regulatory ability.

. Cty of Rossville's drinking water snells |ike fuel.

Drinking water issues are handled by the State of Tennessee. These concerns were forwarded
to the Tennessee Departnent of Environnent and Conservati on.

. Cty of Rossville should nake the cleanup decision at the Ross Metals Site.

Cty of Rossville officials have expressed their support of the EPA Sel ected Renedy for
the Ross Metals Site.
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This fact sheet will provide:

. An overall Site review

. Results of the groundwater remedial
investigation

. Possible health risks posed by
groundwater at the Site

. A summary of treatment
technologies

. A summary of the groundwater
feasibility study

. A presentation of EPA’s preferred
alternative

. Announcement of the public
comment period

. Places to get information
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DATE: July 18, 2002

TIME: 6:30 p.m.
LOCATION:

Rossville Christian Academy
280 High Street

Rossville, Tennessee
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Atlanta, GA 30303
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INTRODUCTION

This Proposed Plan Fact Sheet is
issued to describe the alternatives that
the U.S. Environmental Protection
Agency (EPA) has considered for the
cleanup of groundwater at the Ross
Metals National Priorities List (NPL)
Site located in Rossville, Tennessee.
This plan presents an evaluation of the
cleanup alternatives, including the
alternative preferred by EPA. The
cleanup alternatives for groundwater
are summarized in this Fact Sheet and
are described in greater detail in the
groundwater Remedial Investigation
(RI) and Feasibility Study (FS) reports
released earlier this year. The
groundwater Rl and FS reports are
more complete sources of information
and are part of the Administrative

Record. The Administrative Record
consists of technical reports and
reference documents used by EPA to
develop the Proposed Plan. These
documents may be found in the
information repository located at the
Rossville City Hall in Rossville,
Tennessee.

Note that based on Site information,
EPA has divided the Site into
Operable Units (OUs) or cleanup
phases, with the source
(contaminated soil/slag/sediment)
being the first

Note: Words that appear in the glossary
on page 7, are in italics the first time they
appear in the body of this fact sheet.




Operable Unit and the groundwater being the second. This has
been done to allow cleanup of the contaminated source material
(soil/slag/sediment), while continuing to evaluate potential
groundwater contamination. This Proposed Plan Fact Sheet
was prepared for Operable Unit 2 (OU 2) and addresses the
potential cleanup of groundwater contamination only. A
Record of Decision (ROD) for Operable Unit 1 (OU 1),
documenting the remedy already selected for the contaminated
soils, landfill waste, wetlands, and buildings, was issued in
1999.

The preferred alternative EPA presents for OU 2 in this Fact
Sheet represents a preliminary decision, subject to public
comment. Section 117(a) of the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA) of 1980,
as amended by the Superfund Amendments and Reauthorization
Act (SARA) of 1986, requires public comment period, public
notice, public meeting, and a brief analysis of the EPA preferred
alternative for site remediation. EPA encourages the public to
submit written comments on all alternatives presented in this
plan. Please see page 8 for more information on where to
submit written comments. EPA will consider public comments
as part of the final decision-making process for selecting the
cleanup remedy for OU 2 at the Site.

SITE BACKGROUND

The Ross Metals Site (herein after referred to as “the Site”)
operated as a secondary lead smelter from 1978 to 1992, during
which the facility processed spent lead-acid batteries, lead
dross, lead scrap, and other lead bearing material into reusable
lead alloy. The 13.7-acre Site is located in a rural and residential
area of Rossville, Fayette County, Tennessee. An unlined
landfill containing about 10,000 cubic yards (cy) of blast slag
is located in the northern portion of the Site. In addition, about
6,000 cy of stockpiled slag is stored on Site in several
deteriorating buildings. Lead-contaminated surface soil is
located throughout the Site, and lead-contaminated subsurface
soil is present in isolated portions of the Site.

The purpose of the Ross Metals groundwater RI/FS was to
document the nature and extent of groundwater contamination,
and to develop and evaluate remedial alternatives for treating
groundwater, as appropriate. From 1999 to the present year,
several rounds of groundwater samples were collected to help
achieve this goal. The results of these sampling events indicate
that both the nature and extent of Site-related groundwater
contamination are very limited. The nature of the groundwater
contamination is limited to lead, and the extent of the
contamination is limited to the upper part of the Memphis
aquifer (the aquifer nearest to the surface) in two small areas

located around monitoring wells MW-4/MW-21 and MW-19.
No contamination was found in any of the 18 other monitoring
wells sampled at any time from 1999 to the present.

The concentrations of lead observed in groundwater at
MW-4/MW-21 over the past three years have ranged from 67
to 110 micrograms/liter (pg/L) or parts/billion (ppb) and appear
to be steadily decreasing with the lowest concentration having
been observed in the last round of sampling. The concentrations
of lead observed in groundwater at MW-19 over the past three
years have been fairly steady, ranging from less than 7.5 pg/L
to 21 pg/L. The Safe Drinking Water Act Action Level for lead
is 15 pg/L.

Because of the very limited mobility of lead in the subsurface,
it appears that significant migration of lead from the surface to
groundwater has not occurred at this Site. In addition, what little
lead has managed to reach the Memphis aquifer has not
migrated significantly far downgradient in the aquifer. With the
concentrations of lead decreasing and the migration of lead
observed to be very limited, it is apparent that the lead
contamination in groundwater at the Site is being naturally
attenuated. (Natural attenuation refers to the process of dilution,



dispersion, biodegradation, and/or irreversible sorption of
contaminants in soil or groundwater).

SUMMARY OF SITE RISKS

As part of the Remedial Investigation/Feasibility Study (RI/FS),
an analysis was conducted to estimate the human health or
environmental problems that could result if the goundwater
contamination at the Site is not cleaned up. This analysis,
known as a Baseline Risk Assessment, focused on the current
and future human health and environmental effects from long-
term direct exposure to the contaminants found at the Site.

EPA has concluded that the major risk to human health at the
Site would be ingestion of contaminated groundwater
containing lead. However, since no one presently obtains
drinking water from the contaminated aquifer, no one is at risk
at this time. In the future, if a drinking water well were installed
within the contaminant plume, the levels of lead in the water
would represent a health threat to child residents. Effects of
great concern from low-level lead exposure are neurobehavioral
effects and growth retardation in infants exposed while in the
womb and children exposed after birth.

SCOPE AND ROLE OF OPERABLE UNIT 2

This is the second of two planned operable units for the Site.
The first operable unit addressed principal threat wastes at the
Site. Principal threat wastes are those source materials
considered highly toxic or mobile that cannot be reliably
contained or would present a significant risk to human health or
the environment should exposure occur. For the Ross Metals
Site, principal threat wastes addressed under OU 1 include:

e 600 cubic yards of soil

e 8,200 cubic yards of sediment

* 6,000 cubic yards of stockpiled slag
* 10,000 cubic yards of landfilled slag

As previously stated, the OU 2 response action addresses only
the cleanup of the contaminated groundwater. The cleanup of
groundwater is proposed to prevent exposure to the
contamination, and to restore this potential source of drinking
water to its original state and would be carried out following the
remediation of source materials mentioned above.

Based on new information, technical data, or public comments,
EPA in consultation with the State of

Tennessee, may modify the preferred alternative or select
another response action presented in the Proposed Plan and the
Feasibility Study (FS) Report. The public is encouraged to
review and comment on all alternatives identified.

SUMMARY OF ALTERNATIVES

Remedial alternatives for contaminated groundwater at the Ross
Metals Site are presented below. The alternatives are numbered
to correspond with the numbers in the OU 2 FS Report.

Common Elements. Several of the alternatives include
common components. For example, three of the remedies
require the use of institutional controls (e.g., future land use
restrictions, local zoning ordinances, or permitting
requirements) are common components to all the alternatives
other than no action. These resource-use restrictions are
discussed in each alternative as appropriate. The type of
restriction will need to be determined for the selected remedy in
the ROD. Monitoring to ensure the effectiveness of the remedy
also is a component of each alternative.

Alternative G-1
No Action

Under this alternative, no action would be taken to remedy the
contaminated groundwater. Existing groundwater wells would
be sampled for the Contaminants of Concern (COCs) found in
groundwater every five years for 30 years. Five-year reviews
would be conducted to assess the ongoing risks to human health
and the environment posed by the Site. The evaluations would
be based on the data collected from the groundwater
monitoring.

Estimated Capital Cost: 30
Estimated Annual O&M Cost: $52,000
Estimated Present Worth Cost: 352,000

Alternative G-2
Monitored Natural Attenuation with Deed Restrictions

This alternative would utilize natural physical, chemical and
biological processes (i.e., natural attenuation) to restore
groundwater to drinking water use.

Estimated Capital Cost: 357,000
Estimated Annual O&M Cost: $127,000
Estimated Present Worth Cost: $184,000



Alternative G-3
In Situ Treatment

Treatment walls involve the construction of permanent,
semi-permanent, or replaceable units across the flow path of the
contaminant plume. (In this case the “plume” is limited to two
small areas located around monitoring wells MW-4/MW-21 and
MW-19). As contaminated groundwater flows through the
treatment wall, the contaminants are removed by physical,
chemical and/or biological processes. Under this alternative,
either a series of wells creating a treatment zone, or a treatment
wall would be constructed to intercept contaminated
groundwater. For this alternative, construction of a continuous
permeable reactive barrier downgradient of monitoring well No.
21 is assumed. For Site contaminants, reactive media might
include phosphates, ferrous hydroxide, ferrous carbonate,
ferrous sulfide, magnetite, diothionite, zeolite, peat, humate,
lignite, coal, or activated carbon.

Estimated Capital Cost: $700,000
Estimated Annual O&M Cost: $1.3 million
Estimated Present Worth Cost: $2 million

Alternative G-4
Pump and Treat with Physical/Chemical Treatment

This alternative consists of pumping contaminated groundwater
from on-Site extraction wells or well points to an on-Site
wastewater treatment system, and subsequent discharge to either
a Publicly Owned Treatment Works or surface water. Inorganic
contaminants could be removed from groundwater with a
precipitation/coagulation/flocculation process. Precipitation is
a widely used, proven technology for the removal of metals and
other inorganics from wastewater. Generally speaking,
precipitation is a method of causing contaminants that are either
dissolved or suspended in solution to settle out of solution as a
solid precipitate, which can then be filtered, centrifuged, or
otherwise separated from the liquid portion.
Coagulation/flocculation is the process that occurs when alum
and other chemicals are added to water to form tiny sticky
particles called “floc” which attract the dirt particles. The
combined weight of the dirt and the alum (floc) become heavy
enough to sink to the bottom during sedimentation. Other
processes that could be used for the treatment of inorganics in
the waste stream include ion

exchange, neutralization, and chemical reduction. During the
remedial design phase, EPA will determine the most
cost-effective technology for treating the groundwater.

Estimated Capital Cost: 3350,000
Estimated Annual O&M Cost: $440,000
Estimated Present Worth Cost: $790,000

EVALUATION OF ALTERNATIVES

Nine criteria are used to evaluate different remediation
alternatives individually and against each other in order to select
aremedy. This section of the proposed plan profiles the relative
performance of each alternative against the nine criteria, noting
how it compares to the other options under consideration. The
nine evaluation criteria are discussed below. The “Detailed
Analysis of Alternatives” can be found in the OU 2 FS.

The EPA preferred alternatives for the Ross Metals Superfund
Site, Operable Unit 2 is Alternative G2. Because of the planned
excavation and offsite disposal of the source materials under
OU1 and the limited and immobile nature of the groundwater
contaminant plume, this alternative provides the best balance of
the nine criteria that EPA uses to evaluate alternatives.

The Evaluation of Cleanup Alternatives Table on page 5
provides an analysis and comparison of the alternatives
considered for the cleanup of groundwater at the Site using the
evaluation criteria. The following information addresses two of
the criteria (State of Tennessee and community acceptance)
which are not presented in the evaluation table.

State of Tennessee Acceptance

The State of Tennessee has assisted EPA in the review of
reports and Site evaluation. The State has tentatively agreed
with the proposed remedy and is awaiting public comment
before final concurrence.

Community Acceptance

Community acceptance of the various alternatives will be
evaluated during the 30-day public comment period and will be
described in the OU 2 Record of Decision for the Site.



EVALUATION OF GROUNDWATER CLEANUP ALTERNATIVES

Overall
Protection of

Treatment

reduced.

modeling completed during
EE/CA,; actual duration may be
greater

to define treatment components.

Alternative Human Health Compliance | Reduction of Toxicity, Mobility Short-Term Effectiveness Implementability Present Net Ranked
and with ARARs' and Volume (TMV) Worth Preferable
Environment Alternative
Does not achieve goals® Routine monitorin i
) o g. Readily
G-1 - No Action NO YES Mobility is reduced. 0 years implemented. $52,000 4
G-2 — Monitored YES YES Mobility is reduced. Goals achieved. Additional data review/collection
. . may be needed to determine
Natural Attenuation with o . $184,000 1
e applicability of monitored natural
Deed Restrictions ;
attenuation.
Assume 30 years
; . . Goals achieved. )
G-3 — In Situ Treatment YES YES Mobility, toxicity and volume are Design-phase study may be needed $2.000,000 3
reduced. to define treatment components. U

Assume 30 years
Goals achieved.

G-4 — Pump and Treat YES YES

with Physical/Chemical Mobility, toxicity and volume are Assume 4 years (based on Design-phase study may be needed $790.000 2

Notes:

" ARARs - Applicable or Relevant and Appropriate Requirement;

2 Goals (prevent human contact and further degradation of groundwater).




EPA’s PREFERRED ALTERNATIVE

The EPA preferred alternative is Alternative G-2. Based
upon current information, this alternative appears to
provide the best balance among the nine criteria that EPA
uses to evaluate alternatives. EPA has determined that the
preferred alternative would be protective of human health
and the environment; would attain the Site goals; comply
with  Applicable or Relevant and Appropriate
Requirements (ARARSs); and would be cost effective.

The preferred alternative consists of the following:

* Implementation of institutional measures to control
future development and prevent installation of wells
within the contaminant plume boundary by placing
access and use restrictions on all properties within
the contaminant plume boundary;

*  Review/collection of hydrological, geochemical and
microbial data as needed to establish use of
monitored natural attenuation; and

e Development of monitoring program, including
monitoring frequency and identification of a
monitoring well network to confirm that contaminant
mobility reduction or concentration reduction is
proceeding at rates consistent with meeting cleanup
objectives.

The total estimated construction costs associated with
this alternative is $ 57,000. The estimated Operations
and Maintenance costs are $ 127,000. The estimated
total present worth cost is $184,000.

THE NEXT STEP: THE COMMUNITY'S ROLE
IN THE SELECTION PROCESS

EPA solicits input from the community on the cleanup
alternatives proposed for each Superfund site. EPA has
sent a public comment period from July 8, 2002
through August 7, 2002, to encourage public
participation in the selection process. The comment
period includes a public meeting at which EPA will
present the groundwater RI/FS Report and Proposed
Plan, answer questions, and receive both oral and written
comments.

The public meeting is scheduled for 6:30 PM, July 18,
2002, and will be held at Rossville Christian Academy
in Rossville.

EPA is required to extend the comment period, for a
minimum of 30 days, upon receipt of a timely request to
do so. At the end of the public comment period, a
summary of all the questions and comments received
from the public and EPA’s responses will be provided in
the Responsiveness Summary. The Responsiveness
Summary is included in EPA’s Record of Decision,
which is the document that presents EPA’s final selection
for Site cleanup.

The public can send written comments to or obtain
further information from:

Beth Walden
Remedial Project Manager or
Diane Barrett
Community Involvement Coordinator
U.S. EPA Region 4
61 Forsyth Street, S.W.
Atlanta, Georgia 30303-3104
1-800-435-9233 or
404-562-8814; 404-562-8489

The groundwater Proposed Plan and the RI/FS Reports
have been placed in the information repository and
Administrative Record for the Site. These documents are
available for public review and copying at the following
location:

_— =

Rossville City Hall
360 Morrison Road
Rossville, Tennessee 38066




GLOSSARY

Administrative Order on Consent: A legal and
enforceable agreement signed between EPA and
Potentially Responsible Parties (PRPs) whereby PRPs
agree to perform or pay the cost of site investigation.

Applicable or Relevant and Appropriate
Requirements: Levels or standards of control for
hazardous substances, pollutants, or contaminants
specified by federal environmental laws and state
environmental and facility siting laws.

Blast Slag: A by-product or waste that is generated
during the lead smelting process.

Comprehensive, Environmental Response,
Compensation, and Liability Act (CERCLA): A
federal law passed in 1980 and amended in 1986 by
the Superfund Amendments and Reauthorization Act.
This law created a special tax that goes into a trust
fund, commonly known as Superfund, to investigate
and clean up abandoned or uncontrolled hazardous
waste sites. Under the Superfund program, EPA can
either pay for site cleanup when the responsible parties
cannot be located or are unwilling or unable to
perform the work, or take legal action to force
responsible parties to clean up the site or reimburse
EPA for the cost of cleanup.

Feasibility Study (FS): A Feasibility Study evaluates
different remedial alternatives for site cleanup and
recommends the alternative that provides the best
balance or protectiveness, effectiveness,
implementability, and cost.

Groundwater: Water beneath the earth’s surface that
fills spaces among soil, sand, rock, and gravel.
Precipitation, such as rain, reaches the ground and then
slowly moves through soil, sand, gravel, and rock into
small cracks and crevices below the ground surface.
During a process that can take many years,
groundwater has the potential of becoming a drinking
water source.

Institutional Controls: Legal mechanisms to prevent
human exposure to contamination remaining on
hazardous waste sites.

Monitoring: The continued collection of information
about the environment that helps gauge the
effectiveness of a cleanup action.

National Priorities List (NPL): EPA’s list of the
most serious uncontrolled or abandoned hazardous
waste sites identified for possible long-term remedial
action under Superfund.

Operable Unit (OU): Term for each of a number of

separate activities undertaken as part of a Superfund
site cleanup.

Parts Per Billion (ppb or pg/L): A unit of
measurement used to describe levels of contamination.
For example, one gallon of a liquid in one billion
gallons of water is equal to one part per billion.

Parts Per Million (ppm or mg/L): A unit of
measurement used to describe levels of contamination.
For example, one gallon of a liquid in one million
gallons of water is equal to one part per million.

Preferred Alternative: EPA’s selected best
alternative, based on information collected to date, to
address contamination at a site.

Proposed Plan: A fact sheet summarizing EPA’s
preferred cleanup strategy for a Superfund site, the
rationale for the preference, and a review of the
alternatives developed in the RI/FS process.

Resource Conservation and Recovery Act (RCRA):
A law that established a regulatory system to track
hazardous substances from the time of generation to
disposal. Provides closure and post-closure minimum
requirements for landfills.

Record of Decision (ROD): A public document that
explains which cleanup alternative will be used at an
NPL site and the reasons for choosing that cleanup
alternative over other possibilities.

Remedial Alternatives: A list of the most
technologically feasible alternatives for a cleanup
strategy.

Remedial Design: An engineering phase that follows
the Record of Decision when technical drawings and
specifications are developed for the cleanup action at
a Superfund site.

Remedial Investigation (RI): A Remedial
Investigation examines the nature and extent of
contamination problems at a site.

Responsiveness Summary: A summary of written or
oral comments received by EPA during a public
comment period.

Superfund: A term commonly used to describe the
Federal program established by CERCLA.

Superfund Amendments and Reauthorization Act
(SARA): Amendments to CERCLA enacted on
October 17, 1986.




USE THIS SPACE TO WRITE YOUR COMMENTS

Your input on the recommended cleanup plan for the Ross Metals Operable Unit 2 is important to EPA.
Comments provided by the public are valuable in helping EPA select the cleanup remedy for groundwater
at the Site.

Youmay use the space below to write your comments, then fold and mail. Comments must be postmarked
by midnight, August 7, 2002. If you have any questions about the comment period, please contact Beth
Walden or Derek Matory at 1-800-435-9233.

Name
Address

City State Zip
Phone




COMMENT FORM

The public comment period for the Ross Metals Superfund Site Operable Unit 2 is from July 8 to August
7,2002.

At the end of the comment period, EPA will review and consider all comments before making a final
cleanup decision for the Site.

Fold on dashed lines, staple, stamp, and mail

Name Place

Address Stamp

City/State/Zip Here
Beth Walden

Remedial Project Manager
U.S. EPA Region 4
61 Forsyth Street
Atlanta, Georgia 30303-3104






STATE OF TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION

Division of Superfund
401 Church Street
4th Floor, L & C Annex
Nashville, TN 37243-1538

September 17, 2002

Ms. Beth Brown bue) dean

Environmental Project Manager

United States Environmental Protection Agency
Region IV, Waste Management Division

61 Forsyth St.

Atlanta, GA 30303

Re:  Concurrence for the Record of Decision Operable Unit 2 for the Ross Metals NPL site,
Rossville, Fayette County, Tennessee, TDSF #24-501, cc 01.

Dear Ms. Brown:
The Tennessee Division of Superfund (TDSF) concurs with the draft Record of Decision for

Operable Unit 2 at the Ross Metals Superfund site. We appreciate the cooperative relationship
that has developed between our agencies.

Sincerely,
MHaynes, P.H
Director

Division of Superfund

cc: TDSF, NCO file
TDSF, EAC-M file

Ross Metals #1
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PROPOSED PLAN PUBLIC MEETING
18 JULY 2002
ROSS METALS SUPERFUND SITE
OPERABLE UNIT 2
ROSSVILLE, TENNESSEE

ENVIRONMENTAL PROTECTION AGENCY
Stephanie Yvette Brown
Derek Matory
Public Affairs Specialists
Economic Redevelopment and
Community Involvement Branch
61 Forsyth Street
Atlanta Federal Center
Atlanta, Georgia 30303
(404) 562-8450
1(800) 654-7577

ORIGINAL

ALPHA REPORTING CORPORATION
Debra A. Dibble, C.S.R., R.P.R.
Suite 210-A - 100 North Main Building
Memphis, TN 38103
(901) 523-8974
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MR. MATORY: I guess we’re going to go ahead
and get started. I guess you all know why you’re
gathered here. It’s for a further discussion on Ross
Metals and our clean-up plans that we have for the
site.

We’re going to try this make this -- this is
a fairly small group, we’re going to try to be fairly
informal. We’re going to have a presentation. We'’re
going to make it -- I’'m going to shoot through it
because I'm sure most of you are familiar with the
site, and I’11 just be repeating a lot of stuff that
you already know. But hopefully there will be some new
information regarding what EPA is planning to do, what
we’ve done, and what our status i1s at the moment.

First of all, my name is Derek Matory. I am
a current project manager for the site. I am
temporarily replacing Beth Brown. I don’t know if some
of you’ve worked with her in the past. Stephanie Brown
is our community relations coordinator, and she will be
assisting us this evening. If you need more
information and that sort of thing, she’ll be more than
happy to give you any kind of contact information that
you may need.

So, like I said, what I’11 do is get started

and get through my presentation, and if you have any
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questions jot them down. I think this will take about
15 minutes or so.

I'm going to sit down if that’s okay.

As I said, in terms of this meeting we’re
going to go through a very, very short site history,
let you know a little bit more about the Superfund
clean-up process and, again, where we are.

This is probably, if you’re a long-timer,
this is the second time we’ve come to you with a
proposed plan meeting. The first one was for the what
we call Operable Unit 1, and that focused primarily on
the soils and cleaning up the site, and taking out of
the buildings, and that sort of thing. Looking into
the extent of soil contamination, looking into the
landfill behind the site, looking into the wetland area
to the northeast of the site, that sort of thing. But
at the time we did not have the time nor the resources
to also take a look at the groundwater issue to see if
that might also be of any concern that we needed to
address long-term. And that’s primarily what we’re
dealing with tonight, even though I can address any
other questions you might have about what we’re already
doing.

What we’re dealing with tonight is we’re --

we call this Operable Unit 2, and that, again,
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primarily focuses on looking into groundwater, and any
kind of impacts there might have been from past
operations over at Ross Metals.

As you know, the site facility was where
there was a secondary lead smelter operated up until
1992. They primarily accepted lots of batteries for
the most part, where they would crack it and recover
lead from it. They also, to a certain extent, accepted
waste from other sources that also had like scrap lead
and the like.

In terms of the -- of what was left in the
aftermath, the -- there was a lot of battery chips,
waste material, sheet lead and the like.

Again, to back up, the Operable Unit 1, we
covered that back in April of 1999, and, as I’'ve said,
it focused primarily on contaminated soils, slag,
sediment, and when we came to you last time the
clean-up options that were presented and adopted were
to excavate all of the source materials. In other
words, remove all of the soils that contained lead
above a certain level, the same thing in terms of any
kind of sediment or wet soils that would be in the
wetland area, any kind of slag that would buried in the
landfill behind the Ross Metals site, and there was

also some slag storehoused on the site as well.
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And another goal of the -- of our clean-up
was to restore the wetlands area. Again, that’s to the
north and northeast of the property.

In terms of what we’ve done since we came
here the last time, we have at least started or
initiated clean-up. And to be honest with you, all
that has amounted to up until now is excavation of
those source areas, excavation of the contaminated
soils, sediment, slag, and, as you can see, these are
the totals that we’ve come up with. Approximately
30,000 tons of contaminated dirt is stockpiled now over
at the site, and about 40,000 tons of slag. A lot of
the buildings have been demolished and taken off-site.
In terms of scrap metal, a lot of the old tanks and
stuff, they’ve been taken off as well.

A lot of this was accomplished through this
timeframe from November through February of this year.

MR. SAUNDERS: Question before you go
forward?

MR. MATORY: Sure.

MR. SAUNDERS: You said stockpiled 30,000
tons and 40,000 tons. Are those piles still there?

MR. MATORY: Yes.

MR. SAUNDERS: Okay. And what is the

intended destination of those piles?
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MR. MATORY: The destination of the piles
will be a permitted landfill. As to where it’s going,

I don’t know at this point. But the idea is to take
them off-site to a permitted landfill as non-hazardous
waste. We’re going to do treatment. We’re going treat
the soils on-site and then it will be taken off, taken
or transported off.

MR. SAUNDERS: Do you have a timetable for
that?

MR. MATORY: Yes.

AUDIENCE: When is that?

MR. MATORY: I guess one thing I should have
stated here is the reason why we’re only able to get
through this time frame of November through February is
really, to be honest with you, just funding issues.
This is a clean-up that is currently being paid for by
Federal tax dollars. And just the way the budget
situation is set up, unfortunately we’re being funded
incrementally, and so that first phase was start-up. We
have gotten additional funds appropriated, and the idea
is that we should be out here starting again to at
least start the treatment of those soils at least -- at
the least by the first of September. It could be
before then, but September seems to be a reasonable

time frame to get our contractors back on board.
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MR. SAUNDERS: Treatment of the soils that
you’ re talking about, you’re talking about stockpiles?

MR. MATORY: Well, it would be the soils and
the slag material. By treatment, what we’re going to
do is to stabilize the soils primarily using a
limestone-type mix, which would essentially stop the
potential of the soils from leaching lead further into
the landfill where they can be taken. The idea is that
you want to have fairly inert material that will not
leach and therefore contaminate that property as well
once it’s removed off-site.

MR. SAUNDERS: Now, the area that this soil
and slag has been pushed into a pile from, the
remaining surface area there, are you going to treat
those soils as well, or do you consider that you have
all of the contaminated soils in a pile?

MR. MATORY: Well, that’s part of the work
that’s still going to be done. There’s a lot of
remaining concrete and asphalt out there that’s going
to be taken up as well. And there is a possibility
that the soils, some of the soils -- at this point
we’re predicting or estimate there’s about another
15,000 tons of dirt underneath the existing concrete
throughout that’s also going to have to be taken away.

So, again, one of those things. It’s an estimate at
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1 this point. We really don’t know until you do more

2 sampling and start your excavation and then analysis to
3 gauge what the final volume is going to be. But at

4 least our estimate is another 15,000 tons of soil in

5 addition to that 30,000 tons that you see up there.

6 (Indicating to screen.)

7 MR. SAUNDERS: Uh-huh.

8 MR. MATORY: So we’re predicting that it’s

9 going to be approximately 45,000 tons of soil that are
10 going to have to be treated in addition to the slag

11 material. 3o that’s where we are.

12 MR. SAUNDERS: Treatment takes how long

13 usually?

14 MR. MATORY: Well, that’s later on in the
15 presentation. We’re thinking it’s going to be

16 approximately nine months.

17 MR. SAUNDERS: All right. I'11 stop

18 questioning.

19 MR. MATORY: That’s fine.

20 Again, this is a layout of the site. If

21 you’re familiar with the property, this was how the
22 facility used to be laid out. You’ve got the sewage
23 treatment plant here to the west. Again, this is the
24 old -- the landfill area where a lot of the blast slag
25 was placed. That is now stockpiled back in this area.
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And, of course, the wetlands are to the north,
northeast of the Ross Metals facility, and we did do
some excavations out in this area as well. Not a whole
lot, but there was some. It was pretty much limited to
about six inches in depth, so a half a foot. Not a
whole lot in terms of vertical migration of lead into
the wetlands, but it was mainly in those areas that
were susceptible to storm water drainage from the site,
primarily from the landfill out into the wetlands, and
then there are I believe some low spots out here that
might have drained out into the area as well.

This is a not-too-good aerial photo. I
pulled this off of our web site to give you some idea
of what the property used to look like, and, again, a
lot of these buildings in the interior are now gone.
There are sheet metal buildings that -- we’ve removed
them. There is slag material that is warehoused under
some of the buildings currently. I believe this one is
still intact, and I believe this one is as well.

Most of this towards the center of the
property is now gone, and, like I said, those areas
back here, there are a lot of excavations back here,
and then to a lesser degree in the wetland areas, which
is off the screen here.

Again, these are some photos of several
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1 years ago before any of the clean-up activity started,
P or at least the clean-up of the site.

3 More -- see, like a lot of the tin buildings
4 are in disrepair.

5 More of the buildings.

6 And this is more of what it looks like now.
7 We’ve got a lot of the material stockpiled.

8 To the extent we can we’ve tried to tarp

9 them to minimize any kind of debris being blown away in
10 the wind and that sort of thing.

11 Again, more of the stockpiled material. The
12 slag material over here underneath the shed.

13 Just another vantage point. There’s someone
14 standing on the pile of contaminated soil looking back
15 towards the west towards the sewage treatment plant.

16 And again, this is more of looking north.

17 You can see towards the interior of the -- as I said, a
18 lot of the buildings have been taken down and removed,
19 and the ones that are left are usually just -- are

20 serving as a storage shed for the slag material that’s
21 left.

22 This is the old landfill area. You can see
23 some of our monitoring wells. Here’s one here, here’s
24 another, and there’s another. These are some of the

25 wells that we relied on to give the information for
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this current sampling. We looked at the groundwater on
the site.

Again, where the landfill area started
transitioning to the wetland area. This is sort of the
wetland area where it looks like there was a depth of
about half of a foot. A lot of this soil material
taken away.

And again, another vantage point of some of
the area where the sediment soils are taken out.

Again, that’s one of the monitoring wells
right there.

And as stated earlier, we presume that,
assuming there are no other glitches, at least with
funding, we’re pretty sure that the funding is there to
get started with the next phase of the work, which,
again, would be to stabilize a lot of the stockpiles of
soil that you’ve seen and start to take them off-site
as well, and to start to look at removal of the
concrete and asphalt that’s also remaining on the
property, and to excavate the dirt that is contaminated
underneath the parking lot, take that out as well.

And, you know, I’'ve left myself a fairly big
time frame here, but the contractor awarded now thinks
it’s going to be about nine months. But, you know,

with the weather and other considerations, just things
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can be six to 12 months.

In terms of, again, this environmental
investigation which focused on the groundwater of the
site, the goals, these are -- whenever we do a
clean-up, this is pretty standard. This is what we
look at for the ideas to define the nature and extent.

By nature, that means get an idea of what
contaminants are present and into what loads. In other
words, Jjust how high the levels of contamination are.
And the extent, that basically just tells you how far,
how deep, how wide, that sort of thing.

Also, another goal is to identify any type
of risk to human health and the environment. All the
time you don’t find any, but it is part of the
investigation.

And the FS part is the -- this is remedial
investigation/feasibility study. The feasibility study
looks at coming up with viable alternatives for
clean-up. We look at a number of factors, which I’11
cover later on in the slide presentation.

In a nutshell, this is what we’ve found.

Lead was pretty much the predominant and
just about the only contaminant we saw in the
groundwater at all.

We did not find any migration of the lead
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contamination. It was all pretty much localized to two
well locations. Another finding is that it’s pretty
much limited to the upper part of the Memphis sand
aquifer, which is basically we counted water in the 10
to 20 feet down-?

MR. ENGLISH: I'm not real sure. I’d have
to look it up.

MR. MATORY: I hope you can see this. Can
everybody read this one? I can make it a little
larger.

Again, the -- in terms of this map, the red
circles represent monitoring well locations, and there
was one well that was abandoned because it was damaged.

In terms of our assessing the groundwater,
the state of the groundwater underneath the Ross Metals
property, looking at -- we relied on all of these wells
out there. I believe there are about 21 of them.

They’re primarily in that 20- to
30-foot-in-depth range. I think there were a few that
may have been a little deeper than that, but that was
pretty much where the aquifer of concern was
encountered.

And this hatched mark indicates where it
looks like there was a problem. Here and here.

At this particular location, this is where a
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1 lot of the battery cracking activities occurred or took
P place, and that explains why we do see some

3 contamination here.

4 At this particular location we think that

5 just like storm water drainage and surficial

6 contamination and the like. It looks as if there’s a

7 conduit when this well was installed, between that and
8 the damage that occurred, it looks as if contamination
9 could have migrated down into the subsurface wvia that
10 mechanism.

11 This is another vantage point of what we

12 think is going on. Again, this is beneath the area

13 where the old battery cracking facility or building

14 was, and even more limited would be the contamination
15 where there was a well that was damaged. And it looks
16 like there’s probably storm water drainage that went
17 down the interface of the well into the subsurface.

18 MR. ENGLISH: Well is at 20 to 30 feet deep,
19 and the water is like four and five feet deep, so it’s

20 real shallow.

21 MR. MATORY: Okay.

22 Again, that’s an aerial vantage of what’s
23 going on. Fairly localized. Not what we consider to

24 be a pervasive groundwater plume by any stretch of the
25 imagination. It’s pretty much at these particular
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Page 15
locations. Not really impacting any drinking water
well fields or anything of that nature. So it’s just
limited to on-site.

And again, another vantage --
cross-sectional vantage point. We’ve got the facility
surface here, dirt, and then we start getting to the
sand formations underneath that.

In terms of for remedial investigation, the
idea is to assess what impacts there are to
groundwater, and it doesn’t look like there really is
any here. And we’re basing that on the fact that we
just didn’t see any detection of any significance in
any of the wells except for those two that I indicated.
So it doesn’t look like there’s any kind of significant
migration from the site or down-gradient of the site in
terms of --

Another way of assessing whether or not
there are any kind of impacts is we look at drinking
water standards. In other words, what’s legally
allowable in your drinking water. And for lead, which
this is the abbreviation for lead, the Pb, it’s 15
parts per million.

A. That amount is -- yes, sir.

MR. BAILEY: Do you have any idea which way

the underground water flows?
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MR. MATORY: Yes. What was your name again?

MR. BAILEY: James Bailey.

MR. MATORY: Mr. Bailey wants know the
prevailing groundwater direction of the site. What
we’re able to find is that from when you’re at the rear
of the Rose Metals facility it tends to go northward,
as you approach the wetland area to the rear of the
property it tends to go in a more northwesterly
direction. So back again at the front of the property
it tends more northward, and as you go to the back it
looks like it veers more towards the west.

I believe the terms of where the -- I'm
assuming it’s dictated by the Wolf River in this
location, so a lot of these official wells, you go
towards where the river is basically.

So, again, in terms of our assessing whether
or not there are any significant impacts at the site,
again, it doesn’t look like there’s any kind of
pervasive migration of contaminant.

We also looked at the nature of the
contamination or the amount that was present in the
wells that we defined. Using 15 parts per billion as a
standard, this is pretty much what we found.

Again, those two wells, 19 would be the one

that’s underneath the former battery cracking area, and
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this is the well that was damaged. Actually, I have
those flipped. The well that was damaged we saw these
kind of levels, from non-detect, in other words, there
were over —-- when we ran the analysis on the water we
didn’t see anything up until 21 parts per billion.
That’s somewhat over the MCL, but we did see some
significant evidences of the MCL underneath the battery
cracking building, and that’s what we looked back
through the data, and it was from 57 to about 100, at
96 parts per billion.

Again, this is micrograms per liter, 1is
another way of saying parts per billion.

One other point that should be made or
noted, in the rest of the wells, in other words in the
other nineteen wells that are on-site, we really didn’t
see anything. It was from non-detect to about five,
which, again, is well under the MCL, which is what we
would think there would be a problem about drinking
water.

One other thing to understand in terms of,
again, using the safe water drinking number as an
action level, the idea here is that -- well, the way
EPA looks at groundwater is if it has a certain yield
of, I think the yield would be like 100 and -- I want

to say 150 -- wait, 150 gallons per day, then it’s
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considered viable or potential drinking water. In

other words, someone could theoretically sink a well or
construct a well at that location and be able to
retrieve drinking water from it. Therefore, when we

looked at assessing groundwater impacts, we use this 15

parts per billion in terms of -- when we look at
lead -- as a rationale for -- that even though the
groundwater at that location might not be -- actually

be used for that purpose, we evaluated as if it were,
because it has the characteristics of water that -- of
an aquifer that can yield enough in order to support a
house or a small drinking water well.

In terms of the Alternatives that we looked
at, again, the -- our evaluation process requires that
we look at the impact of doing nothing, and that’s what
we call the No Action.

The second Alternative that we evaluated is
monitored natural attenuation with deed restrictions.
And by deed restrictions, that would mean that we would
work with the State, local government, to ensure that
there is a deed restriction placed on that property
that says, Thou shalt not install wells, drinking water
wells on this property.

The third Alternative we looked at was

in-situ treatment, which essentially involves
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installing some type of a barrier in the ground that
would be perpendicular to the prevailing groundwater
flow, with the idea that as the groundwater flows
through this barrier, that the contaminants would be
removed.

And the other that is used, but not
necessarily in this situation, would be pump and treat.
And that’s where the groundwater would be actively
recovered and would be treated through some mechanism,
that in this case would remove the lead from the water,
if that were a viable option.

These are the different criteria that each
one of those four alternatives were compared to to end
up with one of them. These are the criteria that we
looked at. We looked at whether or not at the end of
the day, when the clean-up is done, will the remedy
be -- would it be protective. In other words, would
there be any -- would there be any remaining
contamination? And in this case, at the end of the day
would there be any excedances of that 15 part per
billion that I showed you earlier. The other would be
compliance with ARARs, which is an abbreviation to
Federal and state regulations that, in this case,
again, that would be that safe drinking water number,

would be the ARAR of importance here.
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We look at long-term effectiveness and
permanence. In other words, when we’re done with the
clean-up, is it going to be something that’s not going
to come back? Is it going to be a permanent clean-up?
The clean-up should also reduce toxicity, the mobility
of the contamination, and also the overall volume.

Short-term effectiveness deals with more of
when you’ve got construction ongoing, like for the
clean-ups not to be hazardous to the workers that are
conducting the clean-up.

And then the implementablity speaks to just
how easy it is to actually achieve your goal. I mean,
certain things don’t work in certain situations, and
certain things work better in certain situations than
others, so this implementability, that’s where we look
at it.

Of course we always look at costs in terms
of just how much things are going to be in terms of the
amount of funds that would have to be extended --
expended rather.

We work with the State to make sure they’re
on board with whatever decisions are arrived at.
Sometimes there is not agreement, but we try to reach
some mutual understanding.

And, of course, the community acceptance is
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part of why we’re here now, is to make sure that we
incorporate the community’s concerns into whatever the
final clean-up is.

Again, we don’t always do exactly what the
community says, but we like to make sure we’re at least
aware of the concerns, and then to the extent we can we
do want to incorporate them into whatever final
clean-up we come up with.

So of the four clean-up options that were
looked at, the one that we feel is appropriate for Ross
Metals, given the fact that there really is little or
no contamination of the groundwater, would be that of
monitored natural attenuation with deed restrictions.
And again, the idea behind the monitored natural
attenuation is that it is essentially to let mother
nature take care of the problem.

In other words, what we’re seeing in the
groundwater, at those wells, at those two wells that
were identified, is lead.

Over time lead tends to absorb or adhere to
soil particles, so as the water -- so as the water
within the aquifer moves through it, over time you
would expect more of the lead that’s currently in the
groundwater to absorb into the soil particles that’s in

the subsurface. And we feel that over time the
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groundwater contamination at those two wells will
pretty much take care of itself.

Another component of this monitored natural
attenuation is to make sure that we continue to come
back out on regular intervals and sample the existing
wells at the site to make sure that, one, that the
problem is not changing to the extent that there is
further migration occurring, and also, just to make
sure that this monitored natural attenuation idea, that
we are indeed seeing a reduction in the groundwater
levels over the long-term.

And again, the other facet of this clean-up
option is deed restrictions, and which we’d actually
place a deed restriction on the land at Ross Metals
that would indicate that this property would not be
appropriate for any kind of a siting of any kind of
well fields or anything in the future. Municipal well
fields or even private wells.

This present worth cost is what we think, or
rather what we predict this clean-up alternative will
cost over a 30-year period, with the up-front cost
being about $50,000. And a lot of that is essentially
just analyticals, to make sure we have the appropriate
parameters so that we can, over the long-term, compare

to make sure that we are seeing a reduction in the
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contaminant levels.

And the remainder of this would be when we
look at -- when we come back in the future, like I
said, at five-year intervals basically, to resample the
wells, I guess these would be additional analytical
costs that would be incurred over a 30-year period.

Again, this public meeting is just to
satisfy the requirements for public community
participation in the clean-up process.

There’s a 30-day comment period which was
initiated when we mailed out the Proposed Plans that I
assume a number of you received in the mail.

If there is a need for an extension, we can
grant a 30-day extension. Let’s say if you want more
time to evaluate the clean-up options that we’re
proposing and you want to comment on, you can request,
and we will grant, a 30-day extension to this time
frame here of July 8th through August 7th.

Repository location?

MS. BROWN: It’s at the Rossville City Hall.

MR. MATORY: The administrative record will
contain all of the documents that we relied upon in
terms of coming up with the clean-up -- with coming up
with this clean-up alternative for the groundwater here

at Ross Metals. It will contain the Remedial
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Investigation report/Feasibility Study report, and Risk
Assessment report. There are going to be three
documents similar to this in the repository.

And I don’t think I went on too long, so
again, if there -- if this would be an appropriate time
if you have questions, or any more questions about
anything I’ve said, or just anything maybe I didn’t
address, any of your concerns.

AUDIENCE: Yeah. When you said contaminated
soil, how deep will the excavation go?

MR. MATORY: Well, in the -- right off the
top of my head, the -- I know that the wetland area,
that they only went down about a half a foot. In terms
of the landfill area, I'm not really sure, but I know
that there was a lot of slag material that was buried
out there. So really, depending on just how big those
chunks of slag were, that would probably dictate just
how far down they went.

There’s not a whole -- I guess —-- I walked
out there. It does not look like there are any really,
really deep -- any real deep excavations, thinking of
anything off-hand.

MR. ENGLISH: ©No. The only thing, there
might be a deep excavation might have been a slag, and

they were mostly like six inches to a couple of feet,
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some places a little bit more. And where they pull
those concrete slabs out there will be some deeper
excavations there, just depending on the slag. The
only area I know that had deeper excavations were in
the slag area.

MR. MATORY: For most of you that don’t
know, this is Jordan English, works with the State of
Tennessee. My counterpart in the state’s Superfund
program.

And again, the reason why you would not
expect to see lots of contamination, you know, any
really, really deep depth is because, again, lead tends
to adhere to soil particles, therefore it doesn’t
migrate down as far as. Whereas if you had a
situation -- let’s say I -- I'm sure you’ve seen a lot
of old gas stations that have been cleaned up, and
you’ve seen the tanks that are removed, and that
gasoline just pretty much goes through the dirt. It
does not adhere to the soils at all. It just pretty
much just goes straight down through it. So, again,
you’re -- we’re lucky in the sense that with lead, the
characteristics of the lead is to adhere to the soil,
so, therefore, as it does so, it just doesn’t go down
very far.

AUDIENCE: This doesn’t have any affect on
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the aquifers, the residents in the area, when you're
transporting this stuff out of the area? Do you have
the trucks that’s carrying this transportation with it,
will they be shielded while they’re transporting it
through the -- even though, you know, you digging lead
and all of that stuff?

MR. MATORY: Right. Well, I mean, the idea
will not be to have dust flying off the trucks. I
mean, I'm sure we’ll take all precautions there where
we can to not allow it to happen

MR. ENGLISH: 1It’s going to be treated first
before it does go off site.

MR. MATORY: Still, you don’t, even if it’s
treated, you don’t want the type of dust flowing.

MR. ENGLISH: It will be tarped.

MR. MATORY: They will be packed in trucks
and they do tarp it.

Now, can I say definitively you won’t see
any dust? No, I can’t say that, but the idea is to
minimize it to the extent you can. And, of course, if
you see instances where it’s -- where it’s really bad,
or if you think -- or if you think that they’re not
tarping the trucks as they roll out, then that’s where
you can contact us, either myself or even Jordan

here -- he’s out of the Memphis office -- to let us
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know what’s going on.

And while the excavation, I mean, while the
transportation is going on, either he or I or Beth
Brown, one of the three of us will be out here with
some regularity. So, again, if you don’t want to call
us, you can always snag one of us and let us know.

MR. ENGLISH: Tell me if I'm wrong, but I
think the remedy would be for any dust that you might
see, they’ll wet it down more than likely. That should
not present a problem, simply to keep the dust down.

MR. MATORY: But, again, there probably will
be some dust even as they’re scooping the dirt up into
the trackhoes. There’s probably going to be some dust
flying around, but the idea is to keep it wet to the
extent you can.

Yes, sir.

AUDIENCE: Is that ordinated $184,000 going
towards moving all of that contaminated?

MR. MATORY: No, sir. The --

MR. ENGLISH: You wish.

AUDIENCE: That’s what I was thinking. I
didn’t think it could --

MR. ENGLISH: This is the inexpensive part
of this.

AUDIENCE: I have a question.

ALPHA REPORTING CORPORATION - (901) 523-8974




Page 28

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

MR. MATORY: One second and I’"11 get to you.

The question was whether or not this
$184,000 is to pay for the 70,000 tons of dirt.

MR. SAUNDERS: 85

MR. MATORY: 85,000 tons of dirt.

No, sir. That’s the separate -- is a
separate pot of money. And, again, that’s being
addressed under what -- for the way we look at it is
the Operable Unit 1, and this is Operable Unit 2, which
addresses groundwater.

In other words, trying to assess whether or
not those little spots of those two wells where there
was groundwater contamination, or at least evidence
that the lead has made it into the groundwater, it’s
just assessing that over 30 years. So, in other words,
like I said, this 184, we arrived at that number,
there’s going to be an up-front cost of about $50,000,
and that’s just analyticals, to make sure that we have
all of the appropriate parameters collected so that
over the years we can have something to gauge any kind
of progress, or where the groundwater is. Hopefully
the level, the numbers will go down, but you have to
collect the appropriate parameters on the front end.

And in terms of the cost of carting away all

of the soils, they’ll do treatment on-site. It'’s
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probably going to be somewhere between a total of six
to seven, seven and a half million dollars. So that’s

a big budget item, and this particular part is a fairly
small budget item, relatively speaking. 184 is a lot

to me, but relatively speaking it’s not a big cost to
the clean-up.

Yes, ma’am.

MISS LINDA: The rainwater that runs off of
the stockpile that you have there now, that comes over
into my yard. I’'m next door to it. Is it
contaminated?

MR. MATORY: The --

MISS LINDA: You know, the run-off water.
And the next question is, is it hazardous to children?

MR. MATORY: Okay. The first question,
assuming it’s rainwater that’s running off the tarp,
the idea is it should not be coming in contact with the
soils there underneath the tarp.

Now, if there are some areas that are
exposed to the rainwater, and that’s running on your
property, that may be a problem.

And in terms of is it of concern with
children, yes, in that -- I don’t know if you have
little kids, but if they’re in the --

AUDIENCE: Ages three to seven
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MR. MATORY: That’s the ages where they’re
out playing in the dirt. So, if -- that’s something we
need to take a look at. I mean, if it’s -- if we'’ve
got storm water that’s going into your yard, that
should not be occurring and we need to address that.

MISS LINDA: Well, it’s coming in there.
It’s happening, and it always has. Like a lake.

MR. MATORY: So make sure I get your -- have
you discussed that at all with anybody in the past?

MISS LINDA: Yeah, in the past. You know, I
think it was back in ‘92 to ‘94, they came and they dug
up my yard.

MR. MATORY: I mean, but the stockpiles. I
mean, there being an ongoing problem with that.

MISS LINDA: Just that water run from there.

MR. MATORY: I'm saying have you talked to
anybody about that?

MISS LINDA: No.

MR. MATORY: I just wanted to make sure that
you haven’t spoken to anybody and they’re looking into
it. We’ll talk to you after the meeting.

AUDIENCE: Have you all done storm water
monitoring, or are you currently monitoring storm
water?

MR. MATORY: No, we have not.
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AUDIENCE: No storm water testing, or any
thing such as that?

MR. MATORY: I mean, again, the idea is that
for the most part we’ve got what we consider to be the
contaminated soils stockpiled and covered with tarp, so
to the extent that, you know, comparing now versus
before we did that, I would assume that the -- that if
there is any kind of storm water impact, it’s
negligible compared to what it used to be, and then
what it will be once we get the work underway.

But the next step is to, again, move to the
next phase of our work, and to get the
solidification -- I mean the stabilization activities
underway so we can get that material transported off
the site all together.

AUDIENCE: Question.

AUDIENCE: Like she was talking about. Is
her -- have they tested her yard to see?

MR. MATORY: I will have to defer to you. I
mean, I'm pretty new to this project, so I don’t know.
You said they did look at your yard some years back?

MISS LINDA: Back, I think it was '92 or 93,
they dug my yard up, the complete yard. They dug it up
and then they refilled it in. And that’s when I had

problems, that they didn’t fill it back up where -- at

ALPHA REPORTING CORPORATION - (901) 523-8974




Page 32

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

the level that it was, so now water just dumps in there
and just stand. Everybody in the town knows it just
floods out because they didn’t put enough dirt back in
for the water to run off. It just runs back down into
my house after putting dirt back in, And I’ve had
problems since they did it.

So what I'm saying is water is running in
the yard. So the reason I was asking, if you’ve got a
stockpile there, and when it rains, you know, and it’s
a lower area, it floods there. So the water, instead
it of coming back in the yard -- it’s defeating the
purpose of digging it up.

MR. MATORY: I agree. That’s something that
when we get back involved in terms of being on-site
again we’ll make sure that your yard is looked at,
because, I mean, we’re taking away a lot of remaining
dirt at the site. If there’s some more on your
property, there’s no reason why we can’t take that as
well. I mean, what’s on your site on your property is
going to be a drop in the bucket compared to what’s
still left underneath the concrete.

AUDIENCE: Question.

MR. MATORY: Yes, sir.

AUDIENCE: The clean-up of the soil and

slag, to what degree is the treatment intended to
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decontaminate those soils?

MR. MATORY: The treatment is more of a
fixation. In other words, the idea is that you mix the
soils with other inert materials that make the lead
content of the soils so they won’t leach out anymore
under -- in other words, we’re going to take it
off-site. You don’t want to make it -- to recreate a
problem in another location, so the idea is to make
sure that the soils are -- that the lead in the soils
are fixated so that it does not leach. In other words,
in rain conditions. So it’s less of a treatment. In
other words, the contaminant or the lead is not
destroyed, it’s not removed from the dirt, it’s
still -- the lead will still be in the dirt, it just
won’t be water soluble. It won’t run out anymore.

AUDIENCE: I see. And to what --

MR. MATORY: Do you agree with that?

MR. ENGLISH: Yeah.

AUDIENCE: And to what class disposal
facility would you have to go to in order to dispose of
this?

MR. MATORY: When we’re done with the
treatment, it would be considered non-hazardous at that
point, so the plan is to take it to Subtitle D

landfill.
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MR. ENGLISH: I think the class, I think the
class that we would be able would be special waste, but
it can go to, I think, go to subtitle D.

AUDIENCE: Like industrial chemical type?

MR. ENGLISH: Not really.

AUDIENCE: You all are not going to go to a
regular sanitary landfill. Is it --

MR. ENGLISH: I'm not real sure. It would
be a subtitle D. I don’t know if it would necessarily
be a sanitary landfill. But the difference is it would
go to a location where it can be managed, and watched,
and would be out of the flood plain like it is now. It
wouldn’t be in an area where it could continue to
leach. It would be fixed, stabilized, fixated.

MR. MATORY: Yes, sir.

AUDIENCE: The wells. There will be wells
on this property? After you come in and do what you
need to do, will there be wells monitoring on that,
wells there all the time for a certain period of time
or what?

MR. MATORY: Well -- I think the question is
whether or not we’re going to leave the wells —--

AUDIENCE: Yeah.

MR. MATORY: -- that are there that we used

for this study? If they’re going to remain.
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To be honest with you, it really depends on
the long-term usage of that property. In other words,
once we’re done with the clean-up, the City of
Rossville may want to use that property for something,
so there’s a possibility that some of the wells will be
left out there. It might be in the footprint of
whatever construction needs to go on out there. So
some of them might be taken out.

Some of the wells that we’ve -- especially
the ones where we know there’s nothing to see, those
will be candidates or likely candidates to be
abandoned. The ones where we are seeing the problem,
those two, those would be less likely to go anywhere in
the short-term. Is that --

AUDIENCE: That’s the question.

MR. MATORY: Yes, sir.

AUDIENCE: Right now who owns that land?

You all? The government? Rossville? Or what?

AUDIENCE: Fayette County.

MR. ENGLISH: You. Everybody.

MR. MATORY: As far as I know, Ross Metals
is no longer a commercial entity, and so I'm assuming
that they -- so no one -- so I'm assuming that property
was reacquired by the county, so I guess technically

it’s a public piece of property.
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AUDIENCE: When you all get through with it,
it turns over to the county or the city, right?

MR. MATORY: Yes, air.

AUDIENCE: When you all get through with the
cleaning up of it?

MR. MATORY: Yes.

MR. ENGLISH: It’s possible -- tell me to
shut up 1if I'm wrong here, but it’s possible that there
could be some use of it before it’s completely cleaned
up. In other words, before the groundwater gets
completely cleaned, there’s also a possibility it will
be utilized.

AUDIENCE: Last question. When is the time
frame that you all are seeing for the last phase of
clean-up? For it to end?

MR. MATORY: 1In terms of the dirt moving,
again, the time frame my contractor is giving me is
nine months from beginning to end for this work.

In other words, to do these stabilization
activities with the piles that are out there now, to
transport them off-site, to do the remainder -- get the
remaining concrete out of the parking lot, to get all
of that up, to remove the dirt underneath the parking
lot, we have some plans to restore the wetland area,

and that’s going to essentially just be planting some
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of the native species of trees back out there, some of
those that were taken out or damaged when we did our
excavations. So his time frame is nine months. Now --
so it could be plus a couple of months depending on

other factors, but that’s what we think it’s going to

be.

AUDIENCE: Okay.

MR. MATORY: Funding from EPA looks as if
that’s going -- we’ve gotten a portion of it. We’ve

got three million of the estimated six and a half
million that we’re going to need. We’ve got that part
already funded, and we’re promised by -- we’re a
regional office, but we’re promised by our
headquarters, EPA Washington, that they would provide
the balance of the clean-up in our next fiscal year,
and that starts -- our fiscal year starts, in other
words our accounting year, starts in October. And so
there will be some time before the -- in that
October-December time frame we would expect to get the
remainder of the funds to complete the clean-up
altogether.

AUDIENCE: And at that time you would turn
it back over to the county?

MR. MATORY: Yes. I mean, again,

technically it’s probably already owned by the county,
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1 because I'm sure they’ve acquired the property just
2 simply because the taxes aren’t being paid on it. So
3 technically the county already owns it.

4 THE COURT: I don’t know whether they’ve
5 foreclosed on it or not.

6 AUDIENCE: They owe a lot of money to the

7 county. Probably 15 or 16,000.

8 MR. MATORY: Yes, sir.

9 AUDIENCE: Now, how are you all just

10 cleaning up -- what are you doing? How many acres?

11 How far that go?

12 MR. MATORY: Okay. One more time?

13 AUDIENCE: The clean-up you all are doing

14 now, to what end are you going to? You get on the

15 Ross Metals or only on Ross Metals?

16 AUDIENCE: Spare lives up the road about

17 five or six houses.

18 MR. MATORY: I’'m having trouble hearing from
19 the machines.

20 AUDIENCE: He’s asking how big an area

21 around are you going to clean up, or if it’s Jjust going
22 to be Ross Metals.

23 MR. MATORY: I’'11l try to get one of those

24 other maps back up here. Sorry I couldn’t understand

25 you, sir. I'm competing with these Coke bottle
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machines.

AUDIENCE: Well, I’'ve got one in here.

MR. MATORY: Try to get you an aerial photo.

AUDIENCE: We’ve got Ross Metals here. Is
it going to come up the road? You can keep that.

MR. MATORY: Up here on the map, in terms of
pretty much everything inside the fence line, that’s
the primary extent of where you would expect to see
dirt excavations. And again, this landfill area where
a lot of slag material from the property was buried,
that, and then we’ve already taken out an area in this
wetland area that went down to about a depth of six
feet. I mean, I'm sorry, six inches, half a foot. So
that is pretty much the extent of the soils removal
that’s going to take place.

MISS LINDA: Well, really --

MR. MATORY: Now, ma’am --

MISS LINDA: Linda.

MR. MATORY: Miss Linden, where are you in
relation to --

MISS LINDA: Right next door

MR. MATORY: So you’re right here where the
arrow is?

MISS LINDA: Mm-hmm

MR. MATORY: So, again, we’re going to look,
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make sure we look at Miss Linden’s property to make
certain that there hasn’t been any more storm water
drainage. Yeah, I see where we --

MR. ENGLISH: That’s here her.

MR. MATORY: Yeah, it looks like they pretty
much took out this area at one point. So before we’re
done, we’ll make sure we go back and look into her yard
where it’s coming over the fenced property.

So did that answer your question?

AUDIENCE: Yeah, but I really -- the
question I'm trying to ask is this is only on the Ross
Metals? It only on Ross Metals property?

MR. MATORY: Is it only on Ross Metals'’s
property.

AUDIENCE: The county property. But state
got it now. That’s mainly what you all working on?

MR. MATORY: Well, again, I'm going to have
to depend on people in the room, but it looks like
there is -- it’s kind of like in limbo in terms of who
owns the property right now.

AUDIENCE: Right. Right.

MR. MATORY: Apparently the county has not
put a lien on it, but it’s definitely -- the former
owners is Ross Metals. They’re not paying taxes on it

either, so it’s kind of in limbo on who the ownership
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is.

AUDIENCE: You see where I'm drawing in
there? So you tell what Ross Metals owns that or not?

MR. MATORY: Can I tell if they --

AUDIENCE: The area we’re looking at, three
and one-third acres --

MR. MATORY: Do you want to just point out
what you’re talking about?

AUDIENCE: Is this the same as my map? Is
that what we’re looking at?

MR. MATORY: Should be.

AUDIENCE: Do you see a gas line there?

AUDIENCE: Here’s the railroad. Your house
is right about here. Miss Linda’s house is right here.

AUDIENCE: Right. Right.

AUDIENCE: Big place where they put all of
that slag in the back and buried it. That’s this place
right here. And the slough that ran behind it is right
there.

AUDIENCE: Right.

AUDIENCE: The sewer ponds go on this side.
Okay? The sewer lagoon, there’s one here and one here.
It’s not on this map. So it’s turned around. So this
is Railroad Street, and your house would be right about

here if the map was big enough.
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THE COURT: Thank you.

AUDIENCE: 1It’s hard to read that map.

MR. MATORY: Yeah, I don’t know if this
really gives you perspective from a local standpoint.

Thank you, sir.

Was there any other question? Okay. I
want to make sure I give this back to you.

AUDIENCE: Thank you very much.

MR. MATORY: You’'re welcome.

Any more questions?

AUDIENCE: If the dirt is treated and no
longer contaminated, why does it all have to be taken
back out and resources brought in? Because it still
contains the lead?

MR. MATORY: Let me think about that. If
the dirt is treated then why does it have to be taken
off?

AUDIENCE: You say it’s no longer hazardous
material and not contaminated anymore.

MR. MATORY: Well, again, the idea -- it’s
still going to contain the lead, but the idea is by --
when you add the additives to it, which is like
Portland cement basically, the idea is you fix or bond
the lead into the dirt, so that when it rains in the

future you won’t see any migration of that lead into
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someplace where you don’t want it to go.

Now, the idea of when we take it off-site
it’s going to be in a controlled, managed area,
definitely not in a flood plain like where this is, so
we’re going to take it -- so technically it won’t be
hazardous because when we run a test on it, you put
water into it it won’t leach out anymore. But whether
or not that is a, you know, like a long-term fix, I
don’t know, but I do know that when you take it to an
area where it’s going to be managed, not in a flood
plain, not accessible to groundwater anymore, it’s in a
better location than where it is now.

MR. SAUNDERS: 1Is it a fair assessment to
say that even though it’s treated, it’s still
contaminated?

MR. MATORY: Even though it’s treated, it
still contains the lead contamination.

MR. ENGLISH: Yes.

MR. SAUNDERS: So is the answer yes?

MR. MATORY: Well, again --

MR. SAUNDERS: Or am I missing a distinction
here?

MR. MATORY: Well, the distinction is -- the
distinction is like it’s an analytical definition and a

legal definition. It’s not contaminated once the
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treatment takes place, or once we add -- place the
additives in the soil mixture because it no longer
leaches, so, therefore, it is not contaminated, but it
still does contain lead contamination.

MR. SAUNDERS: I got you.

MR. MATORY: So legally, no, it would not be
when you add all of the mixtures to it, but it would
contain levels of lead.

MR. SAUNDERS: Yeah. Okay.

Because of the -- Miss Linda’s house being
right there in the storm water, don’t you think it
might be worth you all reconsidering the storm water
monitoring and treatment if it did? At least the
storm water on it treated?

MR. MATORY: Well, again, the idea is that
we’re going to be taking the piles that are there
off-site in the short-term, and, again, before we leave
we’re going to make sure that we look at her property
again and make sure that in the interim some areas of
her property have not been recontaminated.

It’s one of those things where if it is a
storm water migration problem, or if there is some
idea, then if it’s there it’s there. We’ll run
analysis on it, and if it’s there, it’s probably going

to be in the top inch or so in the soil. It’s not
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going to be -- I don’t know how big the excavation was
last time. Was it really deep, or how far down did
they go?

MISS LINDA: I could stand in it. A foot.

MR. MATORY: That was deep. But we’re not
expecting it to be a situation this time, given the
fact that you’ve got more controlled piles. That means
just not running willy-nilly wherever.

AUDIENCE: So during treatment you’re not
going to run any, because the property is set up with

curves to keep the storm water -- they had to treat it

when they were running, and there’s a sump in the back.

I don’t know if you all filled that back up. While you
all do the treatment, you all are not planning any
treatment of the storm water, or testing of the storm
water?

MR. MATORY: Another idea, there will
probably be some berms that’s set up to prevent water
from leaving the site. That’s just standard practice.
I mean, when you do a hazardous waste clean-up, you do
want to contain it to the extent that you can. So, if
we --

MR. ENGLISH: They’re probably going to mix
it in small batches in sort of a contained area, mix

it, accept a batch and then haul it out. Is the way
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I'm guessing. If they’re going to do it all at once,
they’re going to have a big job on their hands.

And as far as the water, and you tell me if
I'm wrong here, but I prefer not to see any storm water
going on your property, or anybody else’s property
around here. If that’s the case, they need to set up
fences and barriers so it doesn’t happen. But like
Derek said, it would be wise to go see your property,
see if there’s any sediments or anything there that may
be contaminated and the soils need to be removed again.

MR. SAUNDERS: Is there any way that some
immediate action, corrective action could be taken to
control this run-off on her property, even before
September when you anticipate getting restarted?

MR. MATORY: Yes.

MR. SAUNDERS: I’11 look into that.

MR. MATORY: Yes.

MR. ENGLISH: I will look into that.

MR. SAUNDERS: I think that would really
call for it.

AUDIENCE: Why is it, on that picture you’ve
got, not showing all of Ross Metals? Ross Metals is
kind of like an L, and on the picture you’re showing
right straight down from the side of her house straight

back. You’re not showing it eastward.
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MR. MATORY: Well, again, the focus here was
the groundwater. This map is focusing on the
groundwater.

AUDIENCE: Okay.

MR. MATORY: So that was -- it was just
basically showing all of the wells that we relied on,
to assess whether or not there’s any problem with the
groundwater there.

MR. MATORY: If any of you are internet
active, there is a web site that’s set up for Ross
Metals that contains like some of the background
information if you want to look at it further. Again,
the most complete information is going to be in the
repository, and that’s going to be at the city hall.

You know, I’ve got this in my handout.

UNIDENTIFIED SPEAKER: Oh, do you?

MR. MATORY: So, are there any more
questions anybody?

Okay. Well, thank you all for coming out.
Appreciate it.

(Whereupon, the deposition

was concluded at 7:46 p.m.)
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